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(v) &$ZZ2&7tWft7<<frf'FH n (D7j;lsf& 

ttS^Sfi, :^abs (v) StfnlCgoVT, A^f 
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1 

[#!?ft#og&Hl 

[tt*ili] A;«ii©£ftElc:fc^T, buEA/jB 

gft©*Afc*tffit:8ffl1-a*iettffl#ai, 
HuE^E&ft^&K-toT&lii^ti-fc, BUEAaB&© 

4 XtttUBK. 10 

*i6jtt©aft5a»© 2 j^7c i &»£7 /u* 

iftE$2&©2&7Cl&$#7^7(CioT7^A'7y 

Sr^fttrsil^SlKiElloy^XttaiHlK,, 
[ff*«3l iffiE2&xiJM!&#7.<vui'ii % milEA 

*iB«©iBft©^owfia^fti-5*ieitaiRtt**+ 
r 4 Sr^jat *« 2 ice®© / << zwm%. 

[fS#JS4] UdE/'CXftftlUH^att, 20 
ituE 2 £x 1 ft»#7 4 /V9 ©SRttS:***!*] 4 tt£ 

7 7-f/i-7©7^A-?&fi£Eii-f-5/- ; ey 4, 
aSffi4jE«ffl#a t J: o TfetH $ *ifcfiiflSA*iSfft©ii 
ftm^wWSfcfto^fi&^-t-ffifcS^T, i?uE2ft 

Si, 

B&E«3El*ttl^B:K ioTlffiJ tLfciWEA7jH<t!©» 
a£ft©*t $ LXllM-t Zg&k , 

HUE^ftflf «fc o TflJiE $ ftfc 7 4 iW&Mz. io 30 
T^$n5 2^7ca-^7-f/^tJ;o-C, b5EA 

mtm^m^y ic «t o t 7 ^/i-* y y t*£ ntzm 

RAflBfc©IMKft©*#3***fl*jE«fcU fitl 
E/ -f X&»&£ffl+5lEaftg£ fcli&s r 4 S:«f» 

t 2 s fcii 3 icEtt© / ^ Xftffl@K. 

[fS'*ii5] fl(iffi/'rx«ftiua#att % jjfj£©B* 

©iSlflcfci^T, HiiEA^B^©H^ft-t©WS'lft© 

#fi#IBIH1-5Bi[i##vM&£\ fitrEy-fXffstfiJttSE 40 

f*xA>E«i©./'fX&t±ilHlSS„ 

[W*ii6] HiiEy-fXfiiajitu^a»±, ^^©®* 

©iEftfc*^T, «lSA^B<6©«tSIEft*l6l©Stai- 
5BS©WS£ft©7<:t$©&?n£gfflU ^©ffi^A 

4 1" 5 »*5 1 751 4 ©i^-f ftMcEfc © -MX 

[iS*^ 7 ] m *JS l 7ilffl*56 ©vvf iiiMcjEtt 
©7-fX&tB!H?&4, 50 



ii¥8-l 6 3 4 0 8 

2 

ii5SA:*)B{fe©B&(i-f§-&, n-/<^7-f /u^fcioT 
¥*&ft1-SW£8:4, 

b5E/ -< ^ttJIelKI- J; o T&ffi $tv5WE/ -f X#,g 
IcK^t, irEBfe«^4WE¥?SftSS!i5tti^t5¥ 
Sft(S^ta*«r#»L, *©fpSrffl*1-5«*(+#*P 
4 Irfll i 5 w 4 * 4 i- 5 y W XBS54EIIS. 

Xfca«4, 

ituEA7JBft!©Bft!<f ^© 2 *tt^fiA»5> , BBJiff ^fc 
ffi*i-5»Sim^±|jE*S4. 

hue / 4 x^a@Ki- <t o T&uj $n 5 / x^u^ e> 

i!uE«ff 3M&©(ii7J 4 , mJEA7JBft©B&ffi^£})Dg 
i-5AP»*a4Srffllt5r 4*r«r»41-5ll»»SI@ 

IM*«9l A7JB&©&&glcfc^-C, iiSEATJB 
^©B®«^©»g^ft©^|6jS:*1-itSrMai1-5*l6| 

wiE*lfll«a*a^«ffl LfcWSS ft©*[6| 4 

*A spitftftiaSrfT 5 ¥»ft*a 4 £<I £ -5 r 4 £1# 

iai-t-sy-fxi^iiHi^ 

[tt*9 1 0 ] miE*[fiJ^tii#Stt, 

*|filtt©*4 5«»© 2 fei; 2 iT$#7 ^ 4^ 4 , 

Si)Eita©2^5c2^i![^7^/i-^|cJ:oT7^yu^ y 

y^^tifc, HuE®^m^©7^/u^aj^fii©*fe»ffi© 

**tt*J*HJU ^aa^*lc»)S1-5ilEA7JB«©B 

*fli*©wit«ft©*iRisr*i-«*ttib-i-5*isi«a* 

4*«*5r4S:»attSBI*99tia*©y^XPS5 

HuE2&7G2fc$t#7-r/u*tt, ituE 
A*B«©B«fi^-©»fiasSft-t-5*l6ltaWttlr* 
tl4Sr#ja4t5IS*«l OlcE®©./ -fX^S® 

2] S(fE¥»ft*Stt, *lfttt©ftft5, 
Mic© 2 n 7 ^ ^ ic J; o xffitfH $ tiS r 4 

&ir$4i-5§i#Ji9, i osfcdi ncEttwy-fx 

ifeEft* 7 Mafias', iroft*fc5*\ tfctt^ 

©ffi-e*>5*»SrfttilL, ttfflttSSrilESFttft^atttl 
M-6{m®ffls$: $ 5>l:li5; 4 tr#gi[4i-5l»* 
« 1 0 4 it li l 1 icEic© / 4 X^i(p)8g 0 

in*ii 1 4 ] mmw-mik&kte, 

buE 2 &7cm*y 4*>9<oWR'&Z*t1jfa 4tt^1" 5 

-f/^©7-fy^^SrEif.-f Sp'^ey 4, 
HuEt£««fflS©ttW»*lc:»(SLT» iiE2^7cn- 
^7. 7 -f /U^©7 ^ **«ftSrtfc]E1-5&»fcjE84 . 
HuEA7jB<t©B<*(f LTiU7Jt-5ilS§ff4 , 



(3) 

3 

T*$£ft5 2ftxo-/<;*7-<vi^|;:J;oT, itufEA 

t tm^i^t^w&t-rm^i 3icE®©y^ 

m^-ky^^^mm^nm^m^x. mm®. 
^wtts-rsi^icsm^i, io 

Mm&&^%y ^ /u? lc J; o r 7 -i- a-? y > ^ $ tifdf 

[00 0 1 ] 

*8. vtr, t7«y7> 7yy*«ss©««t©Atti 

{0 0 0 2] 

[0003] t:f, 6lTK*1-J: 5 C, A^^ix/cffi 

[0 0 04] /'TXSr^ffll-'S^ffiiLT; ^ 
;i^{fc©/h£ ^A7JB&fri§-£ /-fXt^tnzyy 30 

«S«rBffl Ltv*. H2 0l£*1-.fc5fc£ 

[0005] ei 2 o (ommi. Atimmt #© 2 

fi**U IBMfi. *©2fc»#§HC»j£:LT£fi!i;i*ti, 
S&iSff LT^S. A^B&lf -5§-© i^^'gfls© 
$ A^Bteffl ^© 2 fttft£flt©K*HKftS, 

0f!£©t#^ilTHSr«i5»^ *©2MS£fK# 40 

iSi-6iiBflr*j»«ftrt**t5 0 r © 2 w&#e©i6*tg[ 
[0006] tt*, fttULfc/'fxsriftitay 
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4 

[0 0 0 7] 

[«M#*»Ui5i+5SIB] La»U£#fe. y-fX 

2){f ^© \"<jl>%it<D M^Z&mz J 4 X#&ffl $ ft 5 
©T\ i"<A^Eft©/h$4Hfft(S-§- (y-f XT'liftv^S 
%i>J 4 Xi LT^fcB L"C L$V\ iEfc4/<fX© 

[0 0 0 8] iJSUfcdWSMISaSlcfc^T 
li, £ ft^© i"<A*fls©* $ v *Bfcm^# A* $ ft*: 
£3\ ^©2ir$#{fil±/h$^©T\ y-fXi: LT^UJ 
£ftTL*V\ &$&a#fc£ftftV\, ^©l^/U^ffc 
©/h$V^ff-^4r^1-5l-J4, 02 0^1", ffife 

#^fiTH*/h£< lt€5t. y-fX^tT*5SPL 
[0 0 0 9] £fflMn-/N , *7^/U*£ffl^.5y<i'X|& 

i-fSMa^, Btt£fclc, Hilc:tToTv^©T\ x 
;yv^©«Jli£j&ft^ **©£> 5 iS&ff 

y^Xt*7iL-C^*LTL*5tV^IIU8S:W1-5. 
[00 10] ^^©Wfftn-^^^/l/* 

Srffl^S y -f XKfci&aii, B#^Ji$i$:©ili^jfcb s £y 
-YXt^/iLTB^4t5©-C» lftt©fo5iS«©M^ 
fl;t5tV^RJi«:^1-5 0 Sf>K, -©B#r B Wl^©D 

F B W[6]©tf $BSrffl^5©T\ 7 U-A^*D 

[ooi i] *^iir©«t5'itti5H-e*T/iSixfc 

t©T-*>»9, y-YX/s^ro^^riEtti^tii-rsy-rx^ 

[0 0 12] 

1 l-Ett© / -Y X 

^tHSKli^ ATljlftw^fiSl-^v^, A^)li#©ii 

fifamn) SrttW1-543Ettai#a (0>]x.tf®l©7 
^/u^y*y l l Rtf43E8fcU8l l 2) t. r©4gfitt 
Hi#aicJ;o-C^{ii$ tilt A^B^©B^<f %<DM fflt 

#, r©A7JB^©Bftfa^©WStfk/4\ /-TXlcig 

eat 5 ?riH4 «r*t y -< x#§c (en t rf a i © y -< xe 
»c) man- z> s << x&&&m^& (Milieu©/ 

-YX^it#tU§§i 3) t, £Mz.ZZk£¥fmktZo 
[00 13] ^©4|E8IHJ#ftlctt, *|6H4©*451S 
»©2j^%l*^7-</u^ (0"lxli®2©2*7i:l Hk 



(4) 

5 

f h.) r;h.?>©2&jcHfctt£7-r 
)V9\z_$.r>X7 -ifrV ]) y^$i\1t, A2)B&©B&{b 

ffig (0!lx.ffHi<o«iB«Wigi 2) i, ^^(tSip 

[0 0 14] ±i£Lfc2fc7cl&*#7<f/l'*f±x A* 

[0 0 15] ±^Lfcy-fX«»»ttl#atfi, ±i£L 

7^ A-? (0iJx.tfl4<D2^5cn-/^7-f^F 

l.). oyj^ft&M mz-\iM4<r>7 j^t&M. 

a , ) 5 y * y («irf H 3 ©#»* * !i 2 

0) ±5it/c<S)ga^di^©lcJ;oT^tti^tLfcA* 
Bii©B{£ff^©)Wgtte©;frfa£^tffi[cSoVT, 

ftftttjEg (0l£tfB3 0ttft£jES2 l) i> 
EtfctH* Sic <t o T&ffi $ fifcA^BftoBiMt^oW 
gtte©*f ££*ttt£i§SLTffi7i-t-3jS®S§ (M 20 

x.tfB3©iijgg2 2) t, r J; o T«E 

{b©A£$&^1it£7 4A* y y^"t-5#S5c^S7^ 
(0iJxtfia3©^Bl^7^;^2 3) i, :©i 

©Mfttt*oW*«flso*#*«:*1-«[«:jEafl2L, ± 
3 Lfc / W X«ft*» Wt SlEaftS (WttfS 3 WE 

[0016] ±j£L^y-f x#&£iij#g:ij x gr£©a 30 

14 Jt tfcW'h $ 1 1" 5 J: 5 5 i t t # 5 . 
[0017] ±»Lfc/-f Xffi»*ffl#an % fiff£©B 
jKoififffcJs^T, A*B<fe©»K^ft:*i6i©S<a-r5 
B*©«S^©*££©l&l E n£StbU -£©ffi#*# 

v ±5$ ufc j 4 mmtvmm^ * t ■* 4 ± 

[0018] M*$ 7 te«©y xifeiHKii, It* 
if5lctE®oy >rx«iffl6IK (0flx.tfH7©y<fX«iffi 40 

0&3 1) A2)Bfc©B&{B^£, n-^*7^ 
^fcJ:ot¥Jtfl:+5?»ft*a (0ax.rfB7©¥itfl: 
SS3 2) ro/^XttfflHBKioTfttHSft*/ 
^X«o6^Sffi£ft5tt(cfioVT, HflMa^£¥S 

3 3) ir. 

[0 0 1 9] M*$8lcEtt0tfcW»MlElBtt, 11*5 

6 iciatro/'T x^fflmsg (^jxtfis 8 ©y ^ xtttas 

»4i) t, AABifc0B(fcfll*0 2ft«»W»b!iP 50 
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6 

-c«m sir,* y 4 m%.k%mmmwtmwz& 

(Wx.tf0 8©«JM&4 3) ;:©«£¥a©ffl;*J 
(Mitf0 8©lSEKaif§^d y' ) A7JB<£©B 
lif^WtSMIfg (^Jx.tfia8WjP*S4 4) 

[0 0 2 0] tt#59lcE*0/VXtfc*|!]Bl±, ATI 

afcw&ftfiicfc^-c. A^a&oa^^roffss^ 

*l"l*|SlitHfl (t»Jttfl2l9©7^yu^^*y 5 IS 
tW6ri6]Slttl85 2) ts rrofcfitfcffl^gtosfttHLfcW 
t»k;©£ft t K£t 5#Al-¥?tft:Mg£lT 5 ¥?tfc 

¥& («jLtfH9©aj5i! 3 F»fl«5 4) t, mtz> 

[0 0 2 1 ] -©*[p]^W¥g|C(4, £fttt©g&5if 
$&.<D2fc7t2<!kWd7-<^f' m^mi 0©2&%2 
W7^MFH,) :i;h,?>©2i$C7c2ft»#7 
^^|CJ;oT7^/^y y^^tvfc, A7lB$©Bi! 
if^-©7-i'/u^til71<fi©l6^<it©ftAfISrttt)L, 
tMUctfJELT, ±JiELfcA^B«©B«m^-©»«^ 
ft©*l«04r*i-«[*ttlll1-S*l«n*liJS (fl*.tfia9© 
* AtttUM 5 2 ) *RltSJ:5fc1-6ri:#T?t 
•St, 

[0 0 2 2] -©2^5c2^»^7^^^(4 < ATjBft 

[0 0 2 3] mLtz¥-mm$£\a$* £|S]tt©H& 
5, H$c©2&xn-v?*7>f/l'* (03x.tf0 1 2©2 

[0 0 2 4] r©*|6lttffl#© (0!lx.tf01 3(D*(6]^ 
ttj^5 2 A) Ktt. JfeMffi^g^X'fe5ftA7^/U^tiJ 
Tlfl (0!l*.tfBl 3©v) ?r$P>|Ctil7]L, rcftA7 

-r^^ttiyj<Stf\ jE©ffit»fc5*\ $fcttA©<fr*fc5 

i»SrtttHU ttWe* (^Hxli0i 3©s) *¥-mt3- 
15 (Wx.«@l 3©a(SSJp»fll«5 4A) 
GfcffitfcmS 3 ©{iffil^tiJSff 7 0) Sr^t>lc 

[0025] ±.&Ltz¥-mtz® mx\m 1 3©iijs 

W¥-mtm$4 A) lift, ±i£Lfc2ftjc»»7^/U^ 
roilKtt^^-T^tS] i: itS1-S*|fi]l- n -^^^ttSr^" 
t6> ^©2^%o-^^.7^yP^ (tSJxfiiai 2© 
FL) (0«ttf01 2©a») ^Eif. 

tsy^y (^Jxiini 5©^s^* y 8 o) t, ±^ 

7 ^ 9 <D 7 -f f> #.$t Sr <giE-r 5#©:ttiES ( M tl 
01 5 nWm~£& 8 1 ) fc, A7lBfe©B^fI^ (fc 



(5) 
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10 0 2 6] (#J;tl2l2l 8 0£fi& 

tti3S5 2B) KI2, ft*7^;U;?tB^<iW^{it (0j;L 
IfEll 8©a b s (v) ) S-^^ICffl^^-tf^ipJCl- 

s-^-t, mmmzn &t z>m&miv,%s man io 

4 ^9 \z i o x 7 ^ /i^ y y >f $ (0J;t I2'[2 1 

ttf7MI§?9 1) t*. Zbmz.i>lo\Ct6-tV 
X'$Z> a 
[0 0 2 7] 

[ftffl] tt*ill l^f£«©y^X^ttj[H]S&i>:fcv^TI±, 
7^/1^/-^ 1 1 iCffili$^T^5*l^tt<0^^5lS 20 
$C<D 2 &x 1 M#7 ^/^FH. &tf£)E&Uit£ 1 2 

[0 0 2 8] 11*31 7 (dE«<0/-f X^£(5]gg(Cjo^T 
12, M^tt£ftl|l§i3 312, / X^ffilHlSS 3 1 imm 

jl:$nfc¥iflWf^Sfci2¥^k$ti^^il^ffl^'7)^ 30 

[0029] 11*318 {cmm^n^mmmcio^x 

12, 7^X^miHlif&4 l^lfftLfc/'fX&f^bJIffl 

znmt, mmt^n^Lx^min^±m^4 2& 

•So *D»S§4 4I2, fl»§§4 3A^A7J§tl2.lE^P 

[0 0 3 0] W*3f 9(c|Etwy^X|^i|HlSg^fc^T 40 
12, 7^*/.^ 5 1 KfEft$ft-t^5 2ftx2#;» 

JkTl1i$\Wi\ti , &5 21)m%M\k<Dl5fa 

£&0iU ®£S«fc§5 5 4 #A^«^ftLT, r 
i J ot, /^x^ro^&E^ii^tSCir^T-^ 

<3o 

[0 0 3 1 ] 

[0 0 3 2] mi ft. %3m<T> / 4 X^tU@?SO-||J£ 50 
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&\<DMf&$:7pt®X'bZ> <> AD'1&S§10I2, 7^d^ 
frS§-oA;fr£§:it, r-r -7^/Ml-^lc^LTtti7Jl-5 

■§-y*,. AD'l^SIl 0|cA7J$ix. tmv^/u» 

y-^y l 1 12, m%<D2&7tiiik'6kfty-<ji<f f h. 

(n (7^/U?#-?§-) =0, 1,2, • • •) £IEttL 

©&7^u*|;:AD^&S5l O^bftiTJ^itTtT^ -7* 
/uffgr-^y'u, #A;>]$ft, ^ti^fKOy^ju^ia 

[0 0 3 3] 1212, r©7^/U^/^y 1 1 (CiSftb 

2 &x 1 ft'$#7 ^ /U78fC"0<J£jjVfE]T*$> 
5„ rftib©2&xl#;'$#7^/U;? f h„ 12, A;o£ 

TjkZtiX^^&iK rtl|cH^$^5t,(DT-»2^V\ 
[0 0 3 4] 0iJxl2*, A;o»fc<03::yv>;fr[S]#, B® 

fe^lRlfc/iS. Sot, l©iyv?|i N @2 (a) to 
f h.(D2^3cU!ka^7^/u^lC«t*)^tii$tt5 0 
[0 0 3 5] PWII^ H2 (b) , (c) itzit (d) 

<r>2&K\#Mfty<(A'V lh t , fh 2 , f hi f2, 

[0 0 3 6] 43EfttBSl 2(2, 7-f;U^y*y 1 1^ 
?jffi7J$tt5, m»W7^/u?t«7J<7)A7J££l7, #7 

gA'^^fiabs (v) £#J65o $f>lC, 43Gtt 
tHSl 212, ft**£*6*Hla b s (v) fc. ft*«» 
JfeStffla b s (v) Sr(ii7JLfc2^xl»^7^/u^ 
(7)7^/L-^#^- n tSr/'TXff.ftftaiSl 3lCffi7Jt?> 

(v) zn-z_z>yjjv9&^ n \t s At>{m<r>M j g.m\L 
<n%ft%7F-fmmx'hio^&.T. jjfanmi:B&-ts. 

*t, ft*»$Nfc#fla b s (v) 12, WT, Steffi a 
b s (v) tsB3£1-5o 

[0037] j ^ x#»»tu§g 1 3 12, i$m#m 1 2 

A^, IR&.AJj$jl5«3M!a b s (v) I^LT, ^ 
E^tbSl 2^?)A7J$il5*l6)}i^nl^/Ct5¥S 

##T'fc5 y -Y X#,i5c c SrSttii-S 2 o \zt£ ZtiX^ 

So 

[0038JE3I2, J 4 XmMW& 1 3 OffifiKfl ^ 



(6) 



L.ro^^/^gtai, (k = 0, ±1, ±2, • • 
•) SrEttLT^Sffift** 1 ; 2 0&t«Rft«FlE»2 1 

1 2ft>e>Htfj&Jlfcft&fta b s (v) 14. iSM5f2 2 
(ftJfil-4) lcA7l£ti5o 

[0 0 3 9] #J^*-!) 2 0I4. ±i£Lfci?l;:. *|6| 

-rA^flHfcan SrlES L-Tfc !9 . A7l£ixfc;tn6]fg$Sn 
£#£1*3 2&%n-X.X7.fVl'*<D7 4A':$'&fCa>, 10 
4rft*fc]E»2 l£A7)tZ>£o\Zti£ilX^Z 0 
[0 0 4 0] 04I4. flM8M*!J 2 0^Ett^^T^5 

<0 2i>:%D-y°^7-f/P^FL» ©7-f/l^f^nli, 

f h. ©7-<^^s*n taKst-tva. eax. 

14. A^$ixfc*l6H8«nAJ. 
n = 1 

7-fHi4 ! fh, (g 2 (b) ) -e*>5*£) . #,§:p< 20 
*!) 2 OfrblilfiZinZ 2#.5cn-s<7.7 j fr*<D7 j 
frf&mt. H4 (b) OF Li 7^^«ftt45„ 

2i^7cn-^°^7^-7U^F L. ©7-f/^||a 
frfc. 0^Lfc7^/U^^i[a» (=1) ^07^yU 

?<?j:i4o-c*fo-5. 

[0 0 4 1 ] #.»iE3g2 114, #.Sfcp<^y 2 0^bA 
7^^Hf;2i^5cn-/'^7^/U^FL„ © 7 ^ /l^ 30 

[0 0 4 2] ftft^y 2 0A»e>tttfj£iifc2 8: 

a -i , at, ai, a 2 t*t"2>„ !©£#. ao 
<0aEBH*^^1-5 7^^#icT-fc2) <> #7 

n-, , n,, n,, m ttZ> 0 ^©:13\ lOglllll 
2 111, iW^-f (1) itSrffl^T. frU^/l-? 



a' v (k = — 2, -1, 0, 1, 2) SrUfflt 



40 



[0 0 4 3] a ' k = a k (n» = n») 
a ' > = 0 (n> + no) •••(!) 

[0 0 4 4] tfc*>*>, **H*i»K£ft:©#l6l;i*ft 
<CS (*lfiligain©tt^«Ji5) l|l:^t57^U 

^^tl«D|c^E$tL, *|S|iS|5li:B3Rt»*£:t57 

fc/f7^^I|a' „ *5^Bj^ 7 ^yu^ 2 3MA73 
[0 0 4 5] »jg»2 2tt. ft»«EE«2 1d»b 50 



8- 1 6 3 4 0 8 

10 

tti7i£;h,57^/u*ff,i$:a' > £©p]»j£i:5fe#). 4g 
E^tti^l 2i>e>i£feiifc«£fila b s (v) *\ jffit 

[0 0 4 6] «ft^7-{^2 3li. &»Ig£2 1 

/^ffifta' k £fflv\fc§rfcfc2&5co--'<*7-ivu* 

liioT. ^ga b s (v) <D7j;U? y v^&fro 
i7lc/,c$tLT^5 0 LT. ^©ttjTiilv' SriEjSft; 
tt 2 4 K 1 5 «t 0 \z t£ £ fi X ^ 5 „ 
[0 04 7] IEJftflS»2 4tt, (2) SlO^t <fc 5 £, 
A7l$Jxfc®#{§v' fcjEfcfcU trofiSr 1 A»fe«r 

[0 0 4 8] 
[$n] 



v— v-i 

C = ^ 1 L 



... v - < Vl 

••• ViS v" < V2 



-(2) 



1 V*iV2 

(vi,v 2 li,0<v 1 <v 2 «j«Jt tlEMibff) tz ft (OSS) 

[0049] act, a i ^tnmm^wsm^^xm. 

-f/^^P l ll-A7l$tL5. 7^;^^y l l 
II. Sr. *ffit5 2^ 

?ci#:ta#7 4/u* f h. iaot7-fW!)y^L 
T. &*©7^u?ffi7l?:£)E$ttj^i 2|dA7lt5o 
[0 0 5 0] fcHEftHiSl 214. 7^/U^^*!) 1 1 fl> 

a b s ( v ) i J A Xffift *ffi£ 

1 3©aSS2 2t, ^fia b s (v) ^4x.fc2^ 
il»^7-f;^fh. <D74Jl>t$ J % (Jjftmm 
n£J4 *mm\&% 1 3 (DfrM/ * U 2 O&tWft* 
IE^2 1 IC. ^n^ATDl-So W&J-^V 2 014. A 
71 ^ n (C^f6l-5 2 a -/^ 7 ^ /U^ 
FL, W7^yu^«ira l Sr. 2 1 |iA*1" 

5o #,»IE3ff2 1 lcA7l$nfc7-f/W^#^a k 14. 
±iiLfc (1) itlcS^T. ff/c^7^/W^ff,aa' 

[0 0 5 1 ] gijx.14. li#±cDf5:fi ( i , j ) jS 
{gO^fiJiglndS, IH5l^1-4 9l-^LTV^5'b© 

fifi(i, j) O^lSHtSniSlTfeSO-e, 
«ft^*y 2 0*»P>«ftilFE»2 UC, 04 (b) IOt* 
f 2jJC7cD-/-?^7^^^FL, ©t^iStak ^A73$tb 
5„ E5lC*1-«tpl-. fiS (i + 1, i-Dlcfclt 

57j^m^ni4, (tH (i , j ) <o-mmmtwi^ 

fatt£^-rOT*fc£©T\ (1) K<tU. 7^/U^#,f[ 
a, fil^fbOlCftlEStl. a' , t LTtliTl^tlS 
(0 6) „ 




(7) 



10 



11 

[0 0 5 2] rftfctfLT, fug (i-1, j+2), 

(i, j), (14-2, j -2) (DjjfafUmnltlX'h 
bfrb, 7^H||a-2, a-,, ao, a 2 {4, 
tl £3*1, AMR a' * , a' -i, a'o, a ' 2 i IT 
fflASJlS (06) 0 

[0 0 5 3] &M@jE%$2 lKioTjSFjESft, ffl^^ 

a', tmntztM^ m& 2 2 t * 0 -cm 

»ffi3*lfctt$Hla b s (v) ft, ffJM7^/^2 
3lcA^£ti3 0 «*pT«7-<^2 3fi, 7^;l^& 
&a ' k £ffll^T, »#ffia b s (v) £7^/1-* ]) V 

£N<@ (*Hlt«0»&l±, 0 4 5 ffl) <0 

B*©l»5Hta b s (v) (DfpS:f+»t2> 0 #Jt^7 
^^2 3lt ^tH^ev' fcjEfifc*2 4fcA*+ 

(2) a«:ffl^T, y^fXlSc^fffiU ffi^t5 0 
[0 0 5 4] Hot, **B*0iEftB«fc, WICMS. 20 gf-^y d i 0 £ ¥Jt{k»£r- * y .» tf>S^tt#¥ 
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*v' i4ffi#Wlc/h$ <&•!), y>fXffiftcoin^< 

49, /-rx##^rtj}sw5 0 Sot, /-rxfcftc 

o 

[0 0 5 5] 0714, #38W0y^X|fc£®Ktf>-2gi6 

3 1, ¥mih^3 2SU ? »^#^P»^3 3iCA^t5 

- 1 0£|&<tM££U , ttffl£;h,fc/>rX«ftc£J[ 
*f+§A0*SS3 3lcA^t£i9lcft£tiT^5 0 

fc«3 2IJ, cr-/^7>f/l/^^J:oTfl»^$ilTt5 

3 {cA^Jt^J: 5 £4**1-0*5. 

10 0 5 6] S*tt£JmJHS3 3tt, /-fX|$ffl[n]gS3 
1 ;6>kA#£*lfc/>f'X#,ifcc £ffl^T, r^v^/U 



(3) At, r^l*f+#5p««ty - -t *#ttrt-Sfcft 
[0 0 5 7] 



■ y i« 



* 



30 



y™t — ( 1 — c ) • y i„ + c 

[0 0 5 8] ±i$Lfc (3) &x-m^ft?>m%-&WL 
(4, /"^xiMfcc -to <>©-<?*>!!>, /-fX&fc c ^*# 

©a* (c) £*#<u /'TXfiiacas/h^v^ 

ftfcrV WiVU&f-t y\. %<DhwS.&- (1- 

[0059] a*f=ftaq|js3 3(cfc^T»tii$nfca 

^ttt¥fcJtty'». 14, DA£ft£3 4fctitfji*ft-5. 
DA^&3§3 4!4, y'„ frr-J-n/HgflMg-y'., |C 

[0060] lot, y x^tHmsg 3 1 ^auii-s/ 

xw.ifc c t> fc |C, /-rX&l&i-t-SOT', tft^ifc 40 
5 (/'fXjjt^TttftV^) KES*©fg^JS#«:«S$ 



' 0 



y». • • • (3) 

^ [ 0 0 6 1 ] ei 8 14, *%w<D$&%]m®&<D-nm\ 
<Dffif$.%7iki-mx-hz>, ADt^4 0(4, m 1 i^t 

X^tH@|fg4 1 x miQft&Jii!&4 2&t>DP*3§4 4 |C 
ttilltZkoiCtt&tlX^Z,. X^ffliaK4 114, 
H 1 1 El 3 ICTF-Ty -f X^ttjlElKi: IStJIsllirotSfii^W 

]Ea<k;S2 4icfcv^T»ffi$ixsywx#i[c(4, 

(2) 5tlc^Tfrai£ft5y^X#$:tl4gftoT^ 

[0 0 6 2] I-*!?*,, ^©nisw (/'fXtttuigiM 

1) WIESfli^2 4(CfeU-C»tii$^l)y-l'X«cro 

Jlfflaii, ftlc^t (4) S;o±5t4S. 

[0 0 6 3] 
[*2] 



C = •( 



v '— V1 
V2— Vi 

1 



-(4) 



v 1 2^ V2 



[0 0 6 4] o$9, v' cOJEStta ( (2) -S;^* cirLT, ^^S^t«^$tl5 0 ffiot, 



13 

t. -£LT, /-rXfttti@ifr4 ltt, (4) xttCioT 
[0 0 6 5] 5IS|{t^^4 2(4, #J;Lf4\ A^$ft 

lr\ ^<7>2»#tt£3£II{f^d y i:LT«3IS4 3 (C 

[0 0 6 6] «Stl4 3(4, /^X&ft|n|?g4 l*»bA 

Ztiti&mit^d y ircD^SrltgL, }$jE&SHi^d 10 
y' irLTjD»^4 4lcffi^i-^„ lot, ^(1^4 

mm ^-e*>5»^-tt, fcy -r x#,§c 
tu/i^ft, dyasg*©*,5 (/-fXrt^tttft^) ft 

Sit, ffi#ttfc*#fcttjE3*af3^dy' 

[0 0 6 7] A1JM84 4li, 7*<r?*>HlfST-*y J 
^ i, «S3§4 3i»bAA*ixfc1lliE!mfll*d y' 20 

y 4 « SrDASftS4 5KW*1-5 0 DA^tj|»4 5 
(4, 74 f J9fi>W8UT~-9y > m n^Wgff^y 

[0 0 6 8]fi£oT, /-rXrt»*:J|(|t5»i/j;<|| 

[0 0 6 9] £t±©||Ji«sjjc:fci>-ci±, -MX&ffimsg 
fcffl^T, / 'f c Srllffl U ^O/'f Xfcftfcfc 
X&£ £fc I4$IIB&83 £fr 9 H-a^o^Ti^ 
T#fc#, /'fX^SfccSrjfffl-fr-fKiy'fXI^SlElKSr 30 
ffij£t3rtt<y"i£T*;k3 0 09(4, :©»^©;^x 

[0 0 7 0] I19(.:&^T, AD»5 0(4, 7-f n 
^lUEA^y'i. £r-fv**A#£T-*y',. 
LT, 7^A-?/^y 5 l&tfSMSS SliA^-f^i 
ptdife$nT^6 0 7-f/W*^* y 5 1 £14, Hi Old 

/^FH, (n (7^7 #-?§•) =0, 1, 2, 

7FH„ 14, *Jl^il*46*rtOfttKftKa«tt*: 40 
WLT^So 7-</u*^y 5 102&3c2&»#7-< 
HFH. 14, XfiZMcT << jvWm.T-t y' >. 

2l^ffi^t5„ 

[0 0 7 1 ] ftfc, 2 &x 2 &«#7 4 A- 7 £{£fflt£> 

[0 0 7 2] ^(6l^ttiS5 2 14, 01 (CiTp-f £jffi$tBS£ 
1 2ili(Jl^i©«$£WL, %7 4fr9mi}<Dll&&%. 
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4;t5 2&x2jrA#7-<A<7FL. ©7^/U^S-^n 
*, iil£5!¥jt^5 4|CA^-f5 4 9lC/i$h,TV^ 
5 0 fcfc'U 4gEtfcffiSSl 2©4s>lc, 7-f 

/Ui?aj^©^ffiroftAffil4ffi^lLto\ Sfc, WAS 
tl^^/l^S^ntt, »S3Eft;©*|p|S:*i-Jia-efc 

to 

[0 0 7 3] ®j£tg5 3(4, TlVtA'fmff-ty' 
[00 74] 5 4 (4, 5 2 |C 

«toTttta$*ifciy^*ifii (WSIEfl:©*iAitiEfTl- 

y' m &DA%&$&5 5\mJjt&i:o\Zt£&tlX^ 

■So 

[0 0 7 5] DA^&§§5 5(4, ¥«Sff- 7 y ' 

[0 0 7 6] a^aspitftS85 4©ttWS:i-S. 
iIfSM¥if (t;§5 5 4(4, ill 11^1-4 51-. 7^7 
fflRSf 6 0SV7^y^^*y 6 1 \c£-oTffif&£}lX 
7-</U7ii^6 0(4, £|SM$ttJSg 5 2^6*1^1 
tB^n©A^SrS»t, AD^ife|§5 Od^r-fv^/HW 
Sff-^y',. ©A^^SftSo ^LT, 7^/U^p<*y 

D;jEp-/U7-f/^FL. (n(47-f/l^^#^- 

2^%P-^7-f/^FL, iMIRLX, t 4^9 >v 

L. (cA*-f5£5lc&£;h,-0^5. 
[0 0 7 7] 7^/U^y* y 6 1 (4, ±3£Lfc4 9(C, 
S^5^(Sltt$rW-tSl ; lS:©2^xn-/NX7^/b^ F 
L. £iElSL-O^5 0 Hi 2(4, 7^/U^^^y 6 li*5 
teilLT^52^o-/°^7^^^FL„ ©1fj5)c0i]5r 
^•fHT'foSo Hlc*5V^-CI4, 4fi©7>f/U^©^^ 
$h-T^5*s, 4 t)#<^7^/u^SriElS$-ti-'5wi^ 

T'#s©(4, tti^-efea. *mtWK*s^Tt, ± 

*|6lJiSn^0 75S3©S^. -ttlt'tl, Hi 2 (a) 
75^ (d) K75l-FL.75£FL>fc, r-f ^^/HWftr 
-?y',» tJ5A^J*H, ^©7>f/P^t±5^^, ±lLfc 
¥»ft«a7 f -^y'« tUTffl*$ixSJ:5lc4$ii 

[0 0 7 8] of 9, *l6l^tiJSS5 2 K4 oT#f>tl£ 

[0 0 7 9] *SIJtW©»^lco^TfftW1-S. 
7tP^«Hlty'i. HcADSlftS5 0lc4oT, x 
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5 1 5 31^71 £ ft 5. 7^;^^ni 

ICA^ftfc, 4 } y$ MR&t-V ■« 14, 7^/u 

&WtS. »»0>2fcjc2Rtt#7 4/M'FH. (cio 

tU7l£ti5„ 

[0 0 8 0] 5 214, Aa£*Lfc«&0>7-r 

U w©**ffi£4;ia2ft5i:2&i&#7-f/M'0>7>r 

(#|6]»«) n * *Sffl¥ilHbS 5 4 fc ATlt 

*y'u 14, ZfaftiMn boffin* k Ztcib. @f£P#Pfl 
S(5S!¥»<bS5 4tA*$ii5. 

[oo8i] mfomw-mitz 5 4 (catj zhtzT^ i?t> 
m&T-f>y\* t*i6ngsnn, n&sr^bus 

4rtro7-r/U*j|§ft3S6 OKATlSixS,, 7^;^IS 
86 014, 7-fA^*y 6 HC|Ett$tLTV5 2^7c 
d-/^7^^FL. (Opt, *|6US« n 
7-rA-:?£iil£RLT, f J9 y\ £A 
TltS. 

[OO8 2]0UI4\ *|6l«ffl»5 2AS«tt]Lfc» 2ft 
7c 2 jM&#7 -f ;V?©7 -y /W* ffl#©SAI6*Hit£-5-;i 
5 (@10 (b) ) -e 

fo5t§£. #fi&Hi3S5 2ii»b7 4VU*jIJR3g6 0(C, 

*l6lllffil*A*$ii5. 7^*iiiiR86 014, 2#; 
jcn-A^^/i^FL, (01 2 (b) ) SriliRL 

T, t 4 W m&T-t y\« SrATltSo 

[0 0 8 3] 7 4>V$H:\) 6 llCA^^tlfcrw -7* 

;H¥gr-* y' ,. 14, 7>f;^SJ{S6 0l:ioTl 

ft $ tl£ 2 &5t n 7 <f F L . l£ «fc o T¥?t{fc 
Stt, ¥^k«-^y'». t LT, DA'£j«5 5 (CAT] 
Sil5. Sfefc, r©¥itflSfll*y'- 14, DA'l&S 
5 5lCioT, 77- n^W§F^y'., iC^m^tt, ffl 
7j£il3. 

[0 0 8 4] $oT, ro/WXSftiHKIcA^^nfc 
[0 0 8 5] Hi 314, #£Wroy-<X&4|pJ!8<£>{(jiE> 

&I4, 0 9 J 4 X^4|hIK i (2i3^fil©tM£W 

LT*S«J, 0 9 irlRll«rotS^(-o^TI4, I^Uft^fc 
ttU igSIJIMSrtfietS. n^«gfS^y"i, 
14, AD^&Sf5 0lCj;9, f-f^^f-^y'i 
, IC'g&$ft, 7^yu^^^y 5 lSl>*®jSI§5 3ICA 
7l$ti5 0 

[0 0 8 6] 7-fA-^^-y 5 1 {CAT! ^flfcrw >S9 
/HWf-^y'n 14, 7^/^^^iJ 5 1 IdEtt^ti 



(9) W8-1 6 34 0 8 

16 

-0>5 2&S2jfc&#7-(Vl'*FH. (110) 
T7^^^y^ti> -t©7^/u^iU^j)is*|fi]^HiS§ 

5 2AfcA*i*il-5. *fi&lii85 2 Ate, ATJ^ftfc 
^©7^;u*ffl^C9ij&ft{t£ftgU ^co^coft* 
<g£4x5 2&x2iM&#7^/u?FH. ©7^y^# 

* (£|BJ}MD n^afSS¥^§5 5 4A^A7lL, * 
©7^yu^tH7i(iv £fitf§8ltt|$7 OlcA^tS. 

[0 0 8 7] tefB&a}§57 014, AA$*lfc7*7i/*tH 
7Jttv#, lEcDflTfoS^, *fcl4*rojlT'&5(D^S: 
10 ^t5o -t LT, rro7-f/U^aj*fiv^iE(0fiT*fc 
3i§£l4, s = 1 &aj£I!¥?fHbS 5 4 AlcA 

71 L, vM«omvt>Z>9tett, tt$M?S-s = 0«:l{£; 
S¥)f[t;§§5 4 AlcATlt-So 

[0 0 8 8] 01414, @T^©^-7V : C>jfi<§|wJott5 7 

T, ^-»jSi{i|T*f4, 7 4 /Ufililtifenn^tfgfrZ, o 
£D, fitfHfttHS7 0tt, A7l?^/i7^/P^ai7jfI 

WU«5Mf#« (i*fcli0) fls» 5 4 

20 AKA^ta. 

[0 0 8 9] JIS85 3I4, fr^^^Wfif-^y' 

IC, R)f£B#p B i 1ilMLTSt&^¥^<b§?5 4AliA7jt 
5. Hi 514, a(Sa¥»{t»5 4A©ISjdc0i|$:*1-H 

[0 0 90] IfCSWIHUI 5 4 A (4, 09 K^i* jHt 
W©*&i l^fillc, *(Sl^tijgS5 2Ai4»bA73^*Vfc* 

icioT'^b^-frS. ii)i:l¥^«5 4AOffi 

^ic^ * y 8 o , w&mm 8 1 . as 8 2 xr^sa 

I4ff,m^ * y 8 0 IC, «»^^ s !4^a»E^8 1 IC, 
r^v^^/HWgr-^y',, I41S§58 2IC fMti 
A71^tL2) 0 

[0 0 9 1 ] #,§C7< * y 8 0 0 1 2 ('^-fJ: 5 <f 
^SSc©M/i5*-|Bltt^S±5P-/^7^/u^FL. CO 
40 7^yU^^a k (k=-2, -1, 0, 1, 2)^E 
«$^T*S9, *|6ltlSnA5A*$il5t. ^ttl-jJtlS 
■f5D-/<X7^/U^FL.C0 7-f/U^ff,iCa k ^ffl 

[0 0 9 2] #,i5:»IE8 8 1 14, =£ V 8 0 A^A 

*$ixt7-f/^«fta» Sr, »#??^ s KS-^-CK 

04?lC^Et5o ffi*^*y 8 0^P>A^$ilfc2 9c 

TCP— /<^7^f/U^ F L„ CD7w , ^^^|5:Sr a- 2 , 

a-! , ai, a,, a: t1"5„ a 0 A'\ ^.^ECDi^BMB 

50 fc#JS+5B*©ia#f?*§-*s-, , s-, , so, si, s 



(10) 



17 



2 t + 5o w0>i#, frU^-f^ffJU' * (k= * [0 0 9 3] 
-2, -1, 0, 1, 2) \t s &<D (5) , (6) , [«3] 

(7) «*ffl^TjlUlSn5o * 

k 

a'k = [nf(s 0l Si)] xa k 

i«0 
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••(5) 



[0 0 9 4] 



f 0 — ot^/3 

1 



* « [ft4] 



"(B) 



[0 0 9 5] 



JI a i — aro X a i X 

i-0 



* * ■ * * 



★ ★ [»5J 



•••(7) 



[0 0 9 6] (5) , (6) RV (7) xUc4oT, 

ftA&tl, a*3tt$M?#T-*>Si&£l±, §rfcft7-f/u 20 

[0 0 9 7] ifc, ±EOj[5) , (6) St>* (7) SC 
£4oTfeIE£;h,fc7-(VU*#,gMS, a'. IdJtLTfcf 
#l-&f>&^£- (a ' iia' -i m^-fflfr-jjOfy 

4«oi:ioT^5ii#) (4, t^B^ofiftas-ffifti^* 

N 

M= I a'k 

i=-N 

[0100] (8), (9) 5tlC.toT#f)Jl.5 
a ' -2 , a ' -i , a ' . , a ' , , a ' 2 »|g?n»4 1 £ ft 30 

[0101] 0iRl4, H&-h<A0r3£<O&g ( i , j ) jfi 

»M£tf>&g ( i , j ) <D;fr|P]fHf niLtl i'\ mk 
8 0(CA^$ixfc»^ ff***!) 8 014, Hi 

(b) OFLi £ifftRL, ; f(7)7^;^Ma i (k = 
-2, -1, 0, 1, 2) fc, «*HjE» 8 1 KAA+ 
■So 40 

[0 1 0 2] ^jKMFjE£8 114, (5) 5fc75! (9) A 
ICftoT, 7-fyU^^gCa-. K>l!£iE£fTV\ #rfc&7-f 
A^&lfca' 1 SrSffl-fS. 01 714, ffift{g]E&8 1 
!C4oT, fTfcW2teD-/^7^/^FL. (737 
-r/H^Ifca. rojUEIriKB^-tSllT'fo.S,, Hi 7 

(a) 14, ITEiiuW7^U*#Ju. T'feS. ±j£Ufc 

(5) ^7iS (7) S;ic4oT, &7^/U?#,g:#{f I 
[Hi 7 (b) IC^I-^a' •, ttti. 

[0 10 3] 09x14, 017 (b) \Z7jk-f a ' .3 14, & 
coiplc^ffi^tlSo 50 



^4 51-, 0 T'»4fc^*-<D7 -f /U^#,ic^MWl- 0 IC-t 

a ' - 2 . a ' -. , a ' o, a ' , , a ' , OtStfatf 1 
f>*V^ICfc^T»4, (8) , (9) ittcioT, 7 

[0 0 9 8] 

a ' k = a ' ► /M ... ( g ) 

[0 0 9 9] 



IS6] 



•••(9) 



[0104] 
[*7] 



-2 



a' -2 



= [IIf(so,Si)] Xa-2 

i=0 

= 1X1X1 X0.2 
= 0.2 



[0 10 5] PJ&ICLT, a'.,Ma', (40. 2, 
a ' 2 140 t^5 0 L^L, 017 (b) Ic^-f 4 9 



K>^fP*5 1 fcfcotVfc^©-{\ (8) Xtf (9) it£ 

*ffi»a ' k ii*»f>ft5. 
[0 10 6] 



a' k = 



19 

a'k 



2 

I a'k 

i=-2 



a'k 



0.6 



10 



[0 1 0 7] 01 7 (c) |£, HEgMfc^frofc^A-? 
?8 3(CA^)^n6. 

[0 10 8] SM^8 2|cA;^i^;fcT^•-:• ? ^^ 
j?^^T-*y^ li, 7>f^fii»a' k tlsHJISriS 

[010 91 &&*l%y J fr? 8 314, @s££tltz7-{ 
lot, xyi?*|Snt}BoTSlBUfcifl:tBWaS:»oS 20 

[oi io] 1 1 8 li, -f x&i Eggofili© 

Kti, 01 3fc*1-/'fX^4@KtlitfR««)«fiK*: 

5 lSt/31l§5 3|CA^)$ 
[0 111] 7^/1^*1) 5 HCA^Jlfcr-f -7'^*30 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



[Claim 1]Each position of an inputted image characterized by comprising the following. 
An inclination detection means to detect a value which shows the direction of a value which shows a 
size of a luminance change of a picture signal of said inputted image, and said luminance change. 
A noise coefficient calculating means which computes a noise coefficient which shows a possibility 
that a luminance change of a picture signal of said inputted image originates in a noise, based on a 
value which shows the direction of a value which shows a size of a luminance change of a picture 
signal of said inputted image, and a luminance change detected by said inclination detection means. 

[Claim 2]The noise detection circuit comprising according to claim 1: 

Several primary two-dimensional differentiation filters in which said inclination detection means 
differs in directivity. 

An inclination detector which was filtered with said two or more primary two-dimensional 
differentiation filters and which detects the maximum of an absolute value of a filter output value of a 
picture signal of said inputted image. 

[Claim 3]The noise detection circuit according to claim 2, wherein said primary two-dimensional 
differentiation filter shows selectivity in the direction from which luminosity of a picture signal of said 
inputted image changes. 

[Claim 4]The noise detection circuit comprising according to claim 2 or 3: 

A memory which memorizes a filter factor of two or more two-dimensional low pass filters to which 
said noise coefficient calculating means has a low pass characteristic in a direction which shows the 
selectivity of said primary two-dimensional differentiation filter, and the direction which intersects 
perpendicularly. 

A coefficient rectifier which corrects a filter factor of said two-dimensional low pass filter based on a 
value which shows the direction of a luminance change of a picture signal of said inputted image 
detected by said inclination detection means. 

A delay device which is delayed and outputs a value which shows a size of a luminance change of 
said inputted image detected by said inclination detection means. 

By a two-dimensional low pass filter constituted by filter factor corrected by said coefficient rectifier. 
A normalization machine which normalizes a value which shows a size of a luminance change of said 
inputted image filtered with a coefficient variable filter which filters a value which shows a size of a 
luminance change of said inputted image, and said coefficient variable filter, and computes said noise 
coefficient. 

[Claim 5]As for said noise coefficient calculating means, claims 1 thru/or 4 characterized by making 
said noise coefficient into a comparatively small value when there are many pixels to which the 
direction of a luminance change of a picture signal of said inputted image is similar [ near the 
predetermined pixel ] are the noise detection circuits of a statement either. 

[Claim 6]The noise detection circuit according to any one of claims 1 to 4 when said noise coefficient 
calculating means computes total of a size of a luminance change of a pixel to which the direction of 
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a luminance change of said inputted image is similar [ near the predetermined pixel ], and the value is 

large, wherein it makes said noise coefficient a comparatively small value. 

[Claim 7]A noise rejection circuit comprising: 

The noise detection circuit according to any one of claims 1 to 6. 

A smoothing means which smooths a picture signal of said inputted image by a low pass filter. 
An adding means with dignity which adds dignity to said picture signal and a smoothing signal which 
said smoothing machine outputs based on said noise coefficient detected by said noise detection 
circuit, and outputs the sum. 

[Claim 8]An edge enhancement circuit comprising: 

The noise detection circuit according to any one of claims 1 to 6. 

An emphasizing signal creating means which generates and outputs an emphasizing signal from a 

secondary differential value of a picture signal of said inputted image. 

A value computed from a noise coefficient detected by said noise detection circuit. 

An adding means adding an integration means which integrates said emphasizing signal, an output of 

said integration means, and a picture signal of said inputted image. 

[Claim 9]Each position of an inputted image characterized by comprising the following. 

A direction detecting means which detects a value which shows the direction of a luminance change 

of a picture signal of said inputted image. 

A smoothing means which performs data smoothing in the direction of a luminance change which said 
direction detecting means detected, and the direction which intersects perpendicularly. 

[Claim 10]The noise rejection circuit comprising according to claim 9: 

Several secondary two-dimensional differentiation filters in which said direction detecting means 
differs in directivity. 

A direction detector which detects the maximum of an absolute value of a filter output value of said 
picture signal filtered with said two or more secondary two-dimensional differentiation filters, and 
detects a value which shows the direction of a luminance change of a picture signal of said inputted 
image corresponding to a detection result. 

[Claim 1 1]The noise rejection circuit according to claim 10, wherein said secondary two-dimensional 
differentiation filter shows selectivity in the direction from which luminosity of a picture signal of said 
inputted image changes. 

[Claim 12]The noise rejection circuit according to claim 9, 10, or 1 1, wherein said smoothing means is 
constituted by several two-dimensional low pass filters from which directivity differs. 
[Claim 13]Said direction detecting means outputs further the maximum filter output value whose 
absolute value is the maximum, The noise rejection circuit according to claim 10 or 11, wherein said 
maximum filter output value is further provided with a phase detector which detects whether it is a 
positive value or it is a negative value, and outputs a detection result to said smoothing means. 
[Claim 14]The noise rejection circuit comprising according to claim 13: 

A memory which memorizes a filter factor of two or more two-dimensional low pass filters to which 
said smoothing means has a low pass characteristic in a direction which shows the selectivity of said 
two-dimensional differentiation filter, and the direction which intersects^perpendicularly. 
A coefficient rectifier which corrects a filter factor of said two-dimensional low pass filter 
corresponding to a detection result of said phase detector. 

A delay device which is delayed and outputs a picture signal of said inputted image. 

A coefficient variable filter which filters a picture signal of said inputted image by a two-dimensional 

low pass filter constituted by filter factor corrected by said coefficient rectifier. 

[Claim 15]Said direction detecting means outputs further an absolute value of said maximum filter 
output value, and said smoothing means, A weighting-factor calculation machine which computes a 
weighting factor based on an absolute value of said maximum filter output value, A noise rejection 
circuit given in 14 further provided with an adding machine with dignity which adds a value based on a 
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weighting factor which said weighting-factor calculation machine computed to a signal filtered with, 
said coefficient variable filter, and a picture signal of said inputted image, and outputs the sum to 
them. A claim characterized by things 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application]This invention is used for the input/output device of the picture of a television 
receiver, VTR, a video camera, a printer, etc., for example, and relates to a suitable noise detection 
circuit, a noise rejection circuit, and an edge enhancement circuit. 
[0002] 

[Description of the Prior Art]When a television receiver receives and displays a picture signal, the 

influence by a noise is received. As a result, if processing which projects the inputted picture signal 

on a screen is performed, the picture having contained the noise will be displayed. 

[0003]Then, as shown below, a noise is detected from the inputted signal and processing to remove is 

performed. 

[0004]Conventionally, the coring processing which considers that the small input picture signal of a 
level variation is a noise as a method of detecting a noise is known. For example, in the edge 
enhancement which adds the emphasizing signal based on that secondary differential value to an 
input picture signal, in order to control amplification of a noise, this coring processing is applied. That 
is, conversion as shown in drawing 20 is performed, and an emphasizing signal is generated. 
[0005]The horizontal axis of drawing 20 shows the secondary differential value of an input picture 
signal, and the vertical axis shows the emphasizing signal generated corresponding to the secondary 
differential value. When the absolute value of the secondary differential value of an input picture 
signal which shows the size of the level variation of an input picture signal exceeds the 
predetermined threshold TH, the emphasizing signal corresponding to the secondary differential value 
is generated. An emphasizing signal is set to 0 when the absolute value of this secondary differential 
value is below the threshold TH. And the emphasizing signal and input picture signal which were 
generated are added, and edge enhancement is performed. That is, the big signal of a level variation is 
emphasized, it is considered that the small signal of a level variation is a noise, and it is not 
emphasized. 

[0006]Processing, for example, using a spatial low pass filter as noise rejection processing which 
removes the detected noise conventionally, There is processing using the recursive low pass filter of 
a time direction, and when spatial frequency or temporal modulation is detected, and all consider that 
an ingredient with high frequency is a noise and decrease it, separation of a picture signal ingredient 

and a noise component is performed, respectively. 

[0007] 

[Problem(s) to be Solved by the Invention] However, in the coring processing as a method of detecting 
a noise, Since a noise is detected on the basis of the size of the level variation of an input signal, the 
small picture signal (signal which is not a noise) of a level variation is also detected as a noise, and it 
has the technical problem that detection of an exact noise is difficult. 

[0008]For example, in the edge enhancement process mentioned above, since the secondary 
differential value is small when the small picture signal of level variations, such as hair, is inputted, it 
will be detected as a noise and emphasis processing is not made. In order to emphasize the small 
picture signal of this level variation, it is necessary to set the predetermined threshold TH shown in 
drawing 20_as a small value but, and if the threshold TH is made small too much, it will emphasize to a 
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noise component 

[0009]Since the noise rejection processing using a spatial low pass filter is carrying out uniformly 
processing which considers that an ingredient with high spatial frequency is a noise, and removes it to 
the whole picture, it has the technical problem which consists of high frequency components, such as 
edge, that will consider that a meaningful picture signal is also a noise and it will be removed. 
[0010]Since it considers that an ingredient with high temporal modulation is a noise and the noise 
rejection processing using the recursive low pass filter of a time direction removes it, it has the 
technical problem that the quality of a picture with a motion deteriorates. In the noise rejection 
processing using the low pass filter of this time direction, since the information on a time direction is 
used, a frame memory is needed and it has the technical problem that it becomes a high cost. 
[001 1]This invention is made in view of such a situation, and it aims at providing the noise detection 
circuit which detects only a noise component correctly, the cheap noise rejection circuit which 
removes only a noise component correctly, and the edge enhancement circuit which can perform 
edge enhancement of a picture signal correctly. 
[0012] 

[Means for Solving the Problem]In each position of an inputted image the noise detection circuit 
according to claim 1, An inclination detection means (for example, the filter memory 1 1 and the 
inclination detector 12 of drawin g 1 ) to detect a value (for example, direction indexes n of drawin g 1) 
which shows the direction of a value (for example, the differential value v of drawin g 1) which shows a 
size of a luminance change of a picture signal of an inputted image, and this luminance change, Based 
on a value which shows the direction of a value which shows a size of a luminance change of a 
picture signal of an inputted image detected by this inclination detection means, and a luminance 
change, A luminance change of a picture signal of this inputted image is provided with a noise 
coefficient calculating means (for example, noise coefficient calculation machine 13 of drawing 1) 
which computes a noise coefficient (for example, noise coefficient [ of dra w in g 1 ] c) which shows a 
possibility of originating in a noise. 

[0013]several primary two-dimensional differentiation filters (for example, primary two-dimensional 
differentiation filter fh n of drawing 2) in which directivity differs for this inclination detection means. 

An inclination detector (for example, inclination detector 12 of drawing 1) which was filtered with 
these primary two-dimensional differentiation filter and which detects the maximum of an absolute 
value of a filter output value of a picture signal of an inputted image can be formed. 
[0014]The. primary two-dimensional differentiation filter mentioned above can show selectivity in the 
direction from which luminosity of a picture signal of an inputted image changes. 
[0015]. Have a low pass characteristic in a direction which shows the selectivity of a primary two- 
dimensional differentiation filter mentioned above to a noise coefficient calculating means mentioned 
above, and the direction which intersects perpendicularly. Two or more two-dimensional low pass 
filters (for example, two-dimensional low pass filter floor line n of drawing 4) Filter factor (for example, 

filter factor a^ of drawing 4) A memory (for example, coefficient memory 20 of drawing 3) to 

memorize, A coefficient rectifier (for example, coefficient rectifier 21 of drawing 3) which corrects a 
filter factor of this two-dimensional low pass filter based on a value which shows the direction of a 
luminance change of a picture signal of an inputted image detected by an inclination detection means 
mentioned above, A delay device (for example, delay device 22 of drawmg_3) which is delayed and 
outputs a value which shows a size of a luminance change of a picture-signal of an inputted image 
detected by this inclination detection means, By a two-dimensional low pass filter constituted by 
filter factor corrected by this coefficient rectifier. A value which shows a size of a luminance change 
of a picture signal of an inputted image filtered with a coefficient variable filter (for example, 
coefficient variable filter 23 of drawing 3) which filters a value which shows a size of a luminance 
change of a picture signal of said inputted image, and this coefficient variable filter is normalized, A 
normalization machine (for example, normalization machine 24 of drawing 3) which computes a noise 
coefficient mentioned above can be formed. 

[0016]When a noise coefficient calculating means mentioned above has many pixels to which the 
direction of a luminance change of a picture signal of this inputted image is similar [ near the 
predetermined pixel ], a noise coefficient mentioned above can be made into a comparatively small 
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value. 

[001 7]A noise coefficient calculating means mentioned above computes total of a size of a luminance 
change of a pixel to which the direction of a luminance change of an inputted image is similar [ near 
the predetermined pixel ], and when the value is large, a noise coefficient mentioned above can be 
made into a comparatively small value. 

[0018]The noise rejection circuit according to claim 7 is provided with the following. 
The noise detection circuit according to claim 5 (for example, noise detection circuit 31 of d rawin g 7). 
A smoothing means which smooths a picture signal of an inputted image by a low pass filter (for 
example, smoothing machine 32 of drawing 7). 

An adding means with dignity which adds dignity to a picture signal and a smoothing signal which a 
smoothing machine outputs based on a value computed from a noise coefficient detected by this 
noise detection circuit, and outputs that sum (for example, adding machine 33 with dignity of drawing 
7). 



[0019]The edge enhancement circuit according to claim 8 is provided with the following. 
The noise detection circuit according to claim 6 (for example, noise detection circuit 41 of drawing 8). 
An emphasizing signal creating means which generates and outputs an emphasizing signal from a 
secondary differential value of a picture signal of an inputted image (for example, emphasizing signal 
generation machine 42 of drawjng_8). 

An adding means adding a noise coefficient detected by this noise detection circuit, an integration 
means (for example, integrator 43 of drawi ng 8) which integrates an emphasizing signal, an output (for 
example, amendment emphasizing signal dy' of drawing 8) of this integration means, and a picture 
signal of an inputted image (for example, adding machine 44 of drawing 8). 

[0020]A direction direction detecting means (for example, the filter memory 51 and the direction 
detector 52 of drawing 9) from which the noise rejection circuit according to claim 9 detects a value 
(for example, direction indexes n of d raw ing 9) which shows the direction of a luminance change of a 
picture signal of an inputted image in each position of an inputted image, It has a smoothing means 
(for example, adaptive smoothing machine 54 of drawing 9) which performs data smoothing in the 
direction of a luminance change which this direction detecting means detected, and the direction 
which intersects perpendicularly. 

[0021]several secondary two-dimensional differentiation filters (for example, secondary two- 
dimensional differentiation filter FH n of drawin g 1 0) in which directivity differs in this direction 

detecting means. Detect the maximum of an absolute value of a filter output value of a picture signal 
of an inputted image filtered with these secondary two-dimensional differentiation filter, and it 
corresponds to a detection result, A direction detector (for example, direction detector 52 of drawing 
9) which detects a value which shows the direction of a luminance change of a picture signal of an 
inputted image mentioned above can be formed. 

[0022]This secondary two-dimensional differentiation filter can show selectivity in the direction from 
which luminosity of a picture signal of an inputted image changes. 

[0023]Several two-dimensional low pass filters (for example, two-dimensional low pass filter floor 
line n of drawing 12) from which directivity differs can be provided in a smoothing means mentioned 

above. 

[0024]In this direction detecting means (for example, direction detector 52A of draw ing 13). An 
absolute value outputs further the maximum filter output value (for example, v of draw ing 13) which is 
the maximum, This maximum filter output value detects whether it is a positive value or it is a 
negative value, and can form further a phase detector (for example, phase detector 70 of drawing 13) 
which outputs a detection result (for example, s of drawing 13) to a smoothing means (for example, 
adaptive smoothing machine 54A of drawing 1 3). 

[0025]ln a smoothing means (for example, adaptive smoothing machine 54A of drawing 13) mentioned 
above. . Have a low pass characteristic in a direction which shows the selectivity of a two- 
dimensional differentiation filter mentioned above, and the direction which intersects perpendicularly. 
Two or more two-dimensional low pass filters (for example, floor line n of drawing 1 2) Filter factor (for 
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example, a k of drawin g 12) A memory (for example, coefficient memory 80 of drawin g 15) to 

memorize, A coefficient rectifier (for example, coefficient rectifier 81 of drawin g 1 5 ) which corrects a 
filter factor of a two-dimensional low pass filter corresponding to a detection result of a phase 



detector mentioned above, Picture signal (for example, y d jn of d rawin g 15) of an inputted image A 

delay device (for example, delay device 82 of drawing 15) delayed and outputted, By a two- 
dimensional low pass filter constituted by filter factor corrected by coefficient rectifier, a coefficient 
variable filter (for example, coefficient variable filter 83 of drawing 15) which filters a picture signal of 
an inputted image can be provided. 

[0026]In this direction detecting means (for example, direction detector 52B of drawing J 8). Can make 
an absolute value (for example, abs(v) of drawin g 1 8 ) of the maximum filter output value output 
further, and to this smoothing means (for example, adaptive smoothing machine 54B of drawin g 18). A 
weighting-factor calculation machine (for example, weighting-factor calculation machine 90 of dr awing 
19) which computes a weighting factor based on an absolute value of the maximum filter output value, 
signal (for example, y aye of drawing 1 9) filtered with a coefficient variable filter mentioned above. A 

value based on a weighting factor which a weighting-factor calculation machine computed is added to 
a picture signal of an inputted image mentioned above, and it can have further an adding machine with 
dignity (for example, adding machine 91 with dignity of drawing_19) which outputs the sum. 
[0027] 

[Function]In the noise detection circuit according to claim 1, Several primary two-dimensional 
differentiation filter FH n and inclination detectors 12 which are memorized by the filter memory 1 1 

and with which directivity differs, The direction and size of a luminance change of an inputted image 
are detected, and the noise coefficient calculation machine 13 computes a noise coefficient based on 
the direction and size of a luminance change of this inputted image. [ of a picture signal ] [ of a 
picture signal ] Therefore, only a noise component is correctly detectable. 

[0028]In the noise rejection circuit according to claim 7, based on the noise coefficient which the 
noise detection circuit 31 detects, the adding machine 33 with dignity carries out load of the dignity 
to either the smoothing signal smoothed with the smoothing machine 32, or the picture signal which is 
not smoothed, and adds it to it. Therefore, only a noise component is correctly removable. 
[0029]In the edge enhancement circuit according to claim 8, the value computed from the noise 
coefficient which the noise detection circuit 41 detected, and the emphasizing signal which the 
emphasizing signal generation machine 42 generated corresponding to the picture signal are 
integrated in the integrator 43. The adding machine 44 adds amendment emphasizing signal dy' and 
the input signal which are inputted from the integrator 43. Therefore, edge enhancement of a picture 
signal can be performed correctly. 

[0030]In the noise rejection circuit according to claim 9, secondary two-dimensional differentiation 
filter FH n and the direction detector 52 which are memorized by the filter memory 51 detect the 

direction of a luminance change, and the adaptive smoothing machine 54 smooths to an input signal in 
the direction which intersects perpendicularly towards this luminance change. Therefore, only a noise 
component is correctly removable. 
[0031] 

[Example]Hereafter, the example of this invention is described with reference to drawings. 
[0032] Drawing J is a figure showing the composition of one example of -the noise detection circuit of 
this invention. A/D converter 10 receives the input of an analog signal, and is made as [ output / to a 
digital signal / change and ]. In the case of this example, it is outputted, after analog luminance signal 

y a jn obtained by scanning a two-dimensional picture horizontally is inputted into A/D converter 10 

and changed into digital luminance data y d jn . The filter memory 1 1 has memorized two or more 

primary two-dimensional differentiation filter fh n (n(filter numbers) = 0, 1 and 2, ...). 

Each filter fh n is constituted as selectivity is shown in the luminance change of a different direction, 

respectively. 

Digital luminance data y d jn outputted from A/D converter 10 is inputted into each of these filters, and 
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each filter output is outputted. 

[0033]Drawing 2 is a figure showing the example of a primary two-dimensional differentiation filter 
group provided in this filter memory 1 1 . These primary two-dimensional differentiation filter fh shows 

n 

selectivity to the luminance change of a different direction to the luminance change of inputted digital 
luminance data y d jn , respectively. In a figure, although only four primary secondary differentiation 
filters are shown, it is not limited to this, 

[0034]For example, when the edge direction of an inputted image exists in the sliding direction of a 
screen, the direction from which luminosity changes turns into a longitudinal direction. Therefore, this 
edge is detected with the primary two-dimensional differentiation filter of fh Q of drawin g 2 (a). 

[0035]Similarly, primary two-dimensional differentiation filter fh t of drawin g 2 (b), (c), or (d), fh 2 , and 

fh 3 have selectivity from the upper left to the luminance change of the direction of the lower right, 

the luminance change of a sliding direction, or the luminance change from the upper right to the 
direction of the lower left, respectively. 

[0036]The inclination detector 1 2 receives the input of two or more filter outputs outputted from the 
filter memory 1 1, the absolute value of each filter output is calculated, and maximum differentiation 
absolute value abs(v) which is the maximum of them is calculated. The inclination detector 12 is made 
as [ output / to the noise coefficient detector 13 / maximum differentiation absolute value abs(v) and 
filter-numbers n of the primary two-dimensional differentiation filter which outputted maximum 
differentiation absolute value abs(v) ]. Filter-numbers n which gives maximum differentiation absolute 
value abs(v) is an index which shows the direction of the luminance change of an input signal. 
Hereafter, it is described as direction indexes. 

Maximum differentiation absolute value abs(v) describes it as differential value abs(v) hereafter. 
[0037]As opposed to differential value abs(v) into which the noise coefficient calculation machine 13 
is inputted one by one from the inclination detector 12, Data smoothing corresponding to the 
direction indexes n inputted from the inclination detector 12 is performed, and it is made as 
[ compute / based on this smoothed differential value / noise coefficient c which is a coefficient 
which shows a possibility that the luminance change of an input picture signal originates in a noise ]. 
[0038] Drawing 3 is a figure showing the example of composition of the noise coefficient calculation 
machine 13. The direction indexes n outputted from the inclination detector 12 are inputted into the 
coefficient memory 20 and the coefficient rectifier 21 (it mentions later) which have memorized filter 
factor a k (k= 0, **1, **2, .„) of several two-dimensional low pass filter floor line n from which 

directivity differs. Differential value abs(v) outputted from the inclination detector 12 is similarly 
inputted into the delay device 22 (it mentions later). 

[0039]The coefficient memory 20 has memorized filter factor a k of several two-dimensional low pass 
filter floor line n from which directivity differs, as mentioned above. 

It is made as [ input / into the coefficient rectifier 21 / filter factor a k of the two-dimensional low 
pass filter corresponding to the inputted direction indexes n ]. 



n 



[0040]Diiawing_4 is a figure showing the example of two-dimensional low pass filter floor line f 

memorized by the coefficient memory 20. Filter-numbers n of this two-dimensional low pass filter 

floor line corresponds with filter-numbers n of primary two-dimensional" differentiation filter fh 
ii n 

memorized by the filter memory 11. For example, when the inputted direction indexes n are n= 1 

(when the primary two-dimensional differentiation filter which the inclination detector 12 chose is fh 1 

(drawing 2 (b))), The filter factor of the two-dimensional low pass filter outputted from the coefficient 
memory 20 turns into floor line 1 filter factor of drawing 4 (b). That is, it is made as [ input / into the 

coefficient rectifier 21 / filter factor a, of two-dimensional low pass filter floor line which has a low 

k n 

pass characteristic in the direction primary two-dimensional differentiation filter fh indicates 

n 

selectivity to be to a luminance change, and the direction which goes direct ]. Filter factors other 
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than illustrated filter factor a k (=1) are 0. 

[0041 ]The coefficient rectifier 21 is made as [ correct / based on the direction indexes n with which 
it has been sent from the inclination detector 1 2 / filter factor a k of two-dimensional low pass filter 

floor line n inputted from the coefficient memory 20 / as follows ]. 

[0042] Now, the filter factor of two-dimensional low pass filter floor line n outputted from the 

coefficient memory 20 is made into a_ 2 , a_ 1? a Q , a v and a 2 . At this time, a Q is a filter factor 

corresponding to the present noticed picture element. The direction indexes n of the pixel 
corresponding to each filter factor are made into n_ 2 , n_ r n Q , n^ and n 2 . In this case, this coefficient 

rectifier 21 computes new filter factor a' k (k=-2, -1,0, 1, 2) using (1) type shown below. 

[0043]a' k =a k (n k =n Q ) 

a k =0 (n k !=n Q ) ... (1) 

[0044]That is, the filter factor corresponding to the pixel from which the direction of a middle pixel 
and a luminance change differs (the values of the direction indexes n differ) is corrected to zero, and 
the filter factor corresponding to the pixel with same direction is made into a k . And this corrected 

new filter factor a' k is inputted into the coefficient variable filter 23. 

[0045]On the other hand, the delay device 22 is made as [ output / differential value abs(v) sent from 
the inclination detector 12 / to the coefficient variable filter 23 / only predetermined time is delayed 
and ], in order to take the synchronization with filter factor a' k outputted from the coefficient rectifier 

21. 

[0046]The coefficient variable filter 23 receives the input of filter factor a' k which the coefficient 

rectifier 21 outputted, and is made as [ filter / differential value abs(v) ] by the new two-dimensional 
low pass filter using this filter factor a' k . And it is made as [ output / to the normalization machine 

24 / the output-value v' ]. 

[0047]As shown in (2) types, the normalization machine 24 normalizes inputted differential value v', 
and computes noise coefficient c by reducing the value from 1. 
[0048] 
[Equation 1] 
0 



C=H 1- 



1 



v 2 ~ v 1 



V < vi 
V-| S V < v 2 

V ' ^ V2 



•(2) 



( vi , v 2 it % 0 < v ! < v 2 £ » T JEMibCT) tz ft <Dfe$L) 

[0049]Next, operation of the example shown in drawing 1 is explained. It is inputted into A/D 
converter 10, and luminance-signal y a jn of an analog is changed into digital luminance data y d jn , and is 

inputted into the filter memory 11. The filter memory 1 1 filters this digital luminance data y d jn by 
primary two-dimensional differentiation filter fh n to provide, and inputs each filter output into the 
inclination detector 12. 

[0050]The inclination detector 12 calculates the absolute value of two or more filter outputs sent 
from the filter memory 1 1, Filter-numbers (direction indexes) n of primary two-dimensional 
differentiation filter fh n which gave differential value abs(v) to the delay device 22 of the noise 

coefficient calculation machine 13 for maximum differentiation absolute value (differential value) abs 
(v) is inputted into the coefficient memory 20 and the coefficient rectifier 21 of the noise coefficient 
calculation machine 13, respectively. The coefficient memory 20 inputs filter factor a k of two- 
dimensional low pass filter floor line n corresponding to the inputted direction indexes n into the 
coefficient rectifier 21. Based on (1) type mentioned above, filter factor a k inputted into the 
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coefficient rectifier 21 is corrected to new filter factor a' k , and is inputted into the coefficient variable 
filter 23. 

[0051 ]For example, it is assumed that it is distributed as the direction indexes n near [ on a picture ] 
the position (i, j) show drawing 5 now. Since the direction indexes n of a position (i, j) are 1, 
coefficient a k of two-dimensional low pass filter floor line 1 shown in drawing 4 (b) is inputted into the 

coefficient rectifier 21 from the coefficient memory 20. Since the direction indexes n in a position 
(i+t, j-1) are 0 which shows different directivity from the direction indexes of a position (i t j) as shown 
in drawing 5, from (D.type, filter factor a 1 is corrected to 0 from 1 f and is outputted as a'., (drawing 

6). 

[0052]On the other hand, since the direction indexes n of a position (i-1, j+2), (i, j), and (i+2, j-2) are 
1, Filter factor a_ 2 , a_ v a Q , and a 2 are set to 1 as it is, and are outputted as coefficient a'_ 2 , a' _ 1 and 

a'o» a ' 2 (dr awin g 6). 

[0053]In order to be corrected by the coefficient rectifier 21 and to synchronize with outputted new 
filter factor a' k and this filter factor a k , differential value abs(v) by which the specified time lag was 

carried out with the delay device 22 is inputted into the coefficient variable filter 23. The coefficient 
variable filter 23 filters differential value abs(v) using filter factor a k . That is, the coefficient variable 

filter 23 calculates the sum of differential value abs(v) of the pixel which has the same direction of a 
luminance change as a middle pixel in a set of N pixels (in the case of this example they are five 
pieces as shown in drawing 4) located in a line along the neighborhood field of a middle pixel, i.e., the 
edge direction of a middle pixel. The coefficient variable filter 23 inputs the output-value v' into the 
normalization machine 24. The normalization machine 24 computes and outputs noise coefficient c 
from inputted v' using (2) types mentioned above. 

[0054]Therefore, when there are many pixels which have the same direction of a luminance change in 
the neighborhood field of a middle pixel, the value of noise coefficient c which output-value v' of the 
coefficient variable filter 23 becomes large, and is computed with the normalization machine 24 
becomes small, and is understood that there are few noises. On the other hand, when the direction of 
a luminance change of each pixel in the neighborhood field of a middle pixel has variation, v' becomes 
small relatively, the value of noise coefficient c becomes large, and it turns out that there are many 
noises. Therefore, it becomes possible from the size of noise coefficient c to detect a noise correctly. 

[0055] Drawin g 7 is a figure showing the composition of one example of the noise rejection circuit of 
this invention. Like A/D converter 10 shown in drawin g 1, A/D converter 30 changes analog 

luminance signal y a jn into digital luminance data y d jn , and is made as [ input / into the noise detection 

circuit 31, the smoothing machine 32, and the adding machine 33 with dignity ]. The noise detection 
circuit 31 is made as [ input / have the composition shown in drawi ng 1 and drawin g 3, and the 
almost same composition (having the composition except A/D converter 10), and / into the adding 
machine 33 with dignity / detected noise coefficient c ]. The smoothing machine 32 is constituted by 
the low pass filter etc. 

Inputted digital luminance data y d jn is smoothed and it is made as [ input / into the adding machine 33 
with dignity / the smoothing luminance data y gve ]. 

[0056]The adding machine 33 with dignity is made using noise coefficient c inputted from the noise 
detection circuit 31 as [ compute / arithmetic weighted mean y d Qut of digital luminance data y d n and 

smoothing luminance data y ave ]. The formula for computing this arithmetic weighted mean y d QUt is 

shown in (3) types shown below. 
[0057] 

y'our^^-yV-Vave " «> 

[0058]The weighting factor used by (3) formulas mentioned above is the noise coefficient c itself. 
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Noise coefficient c enlarges dignity (c) of smoothing luminance data y , when large (when there are 

3V6 

many noises), Noise coefficient c enlarges dignity (1~c) of the digital luminance data y d jn itself 

inputted into this noise rejection circuit, when small (when there are few noises). 
That is, smoothing with a stronger bigger place of noise coefficient c is given. 

[0059]Arithmetic weighted mean y d Qut computed in the adding machine 33 with dignity is outputted to 

DA converter 34. DA converter 34 changes y d Qut into analog luminance signal y a out , and outputs it. 

[0060]Therefore, a noise can be removed, without attenuating the signal component of meaningful (it 
is not a noise component) high frequency, since a noise is removed based on noise coefficient c 
which the noise detection circuit 31 outputs. 

[0061]Drawing 8 is a figure showing the composition of one example of the edge enhancement circuit 
of this invention. A/D converter 40 changes analog luminance signal y a jn inputted into digital 

luminance data y . like A/D converter 10 shown in drawin g 1, and is made as [ output / to the noise 

detection circuit 41, the emphasizing signal generation machine 42, and the adding machine 44 ]. The 
noise detection circuit 41 has the almost same composition as the noise detection circuit shown in 
drawin g 1 and drawin g 3. Noise coefficient c by which (however, A/D converter 10 is not included) is 
computed in the normalization machine 24 differs from the noise coefficient computed in (2) types. 
[0062]That is, the formula of noise coefficient c computed in the normalization machine 24 of this 
example (noise detection circuit 41) becomes like (4) types shown below. 
[0063] 
[Equation 2] 

0 — v* < V! 



C = < 



v '— V1 



V2— Vi 
1 V ' ^ V2 



V1 ^ V' < V2 —(4) 



[0064]That is, only the normalizing process (operation of the 2nd paragraph of the right-hand side of 
(2) types) of v' is performed, and the value is outputted as it is as noise coefficient c. Therefore, in 
this case, it is shown that a possibility of being what the luminance change in each position depends 
on a noise is high, so that noise coefficient c is small. And the noise detection circuit 41 inputs into 
the integrator 43 noise coefficient c called for by (4) types. 

[0065]The emphasizing signal generation machine 42 calculates the secondary differential value of 
inputted digital luminance data y d n , for example, and inputs it into the integrator 43 by making the 
secondary differential value into the emphasizing signal dy. 

[0066]The integrator 43 calculates the product of noise coefficient c inputted from the noise 
detection circuit 41, and the emphasizing signal dy inputted from the emphasizing signal generation 
machine 42, and outputs it to the adding machine 44 as amendment emphasizing signal dy'. Therefore, 
when the emphasizing signal dy outputted from the emphasizing signal generation machine 42 is an 
emphasizing signal which emphasized the noise component, A noise coefficient with a small value is 
integrated and it is relatively outputted as small amendment emphasizing- signal dy', and when dy is 
the emphasizing signal which emphasized the meaningful (it is not a noise component) signal, noise 
coefficient c with a big value is integrated, and it is relatively outputted as big amendment 
emphasizing signal dy'. 

[0067]The adding machine 44 adds digital luminance data y d and amendment emphasizing signal dy' 
inputted from the integrator 43, and outputs digital luminance data y d Qut to which edge enhancement 
was given to DA converter 45. DA converter 45 changes digital luminance data y d Qut into analog 
luminance signal y a out , and outputs it. 
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[0068]Therefore, edge enhancement can be performed, without amplifying a noise component 
[0069]In the above example, although noise coefficient c was computed and the case where noise 
rejection or edge enhancement is performed based on the noise coefficient has been described using 
a noise detection circuit, it is also possible to constitute a noise rejection circuit, without computing 
noise coefficient c. Drawin g 9 expresses the example of the noise rejection circuit in this case. 

[0070]In drawin g 9, A/D converter 50 changes analog luminance signal y a in into digital luminance data 

y d n , and is made as [ input / into the filter memory 51 and the delay device 53 ]. Two or more 

secondary two-dimensional differentiation filter FH n (n(filter numbers) = 0, 1 and 2, ...) which is shown 

in dr awin g 10 and which has different directivity is provided in the filter memory 51. These secondary 
two-dimensional differentiation filter FH n has selectivity in the luminance change of a direction 

different, respectively. Secondary two-dimensional differentiation filter FH n of the filter memory 51 

processes inputted digital luminance data y a jn , and outputs it to the direction detector 52 as a filter 
output, respectively. 

[007 1]A secondary two-dimensional differentiation filter is used in the following examples in order to 
acquire the relative position information (topology) (it mentions later) over edge. 
[0072]The direction detector 52 has the almost same composition as the inclination detector 12 
shown in drawin g 1 , computes the absolute value of each filter output, detects the maximum of them, 
and is made as [ input / into the adaptive smoothing machine 54 / filter-numbers n of secondary 
two-dimensional differentiation filter floor !ine n which gives the maximum ]. However, the maximum of 

the absolute value of a filter output does not output like the inclination detector 12 at this time. 
Since it is an index which shows the direction of a luminance change, filter-numbers n outputted is 
hereafter shown as direction indexes also in this example. 

[0073]In order to synchronize digital luminance data y d jn with the direction indexes n, the delay 

device 53 is made as [ input / into the adaptive smoothing machine 54 ], after delaying only 
predetermined time. 

[0074]Along the edge direction (the direction of a luminance change, and the direction which goes 
direct) detected by the direction detector 52, get the adaptive smoothing machine 54 blocked and it 
corresponds to the direction indexes n inputted from the direction detector 52, Data smoothing is 

performed to digital luminance data y d jn , and it is made as [ output / to DA converter 55 / smoothing 
digital luminance data y d out ]. 

[0075]DA converter 55 is made as [ output / it / change smoothing luminance data y d Qut into analog 
luminance signal y a out , and ]. 

[0076]Next, the adaptive smoothing machine 54 is explained. The adaptive smoothing machine 54 is 
constituted by the filter selector 60 and the filter memory 61 as shown in drawing 1 1 . The filter 
selector 60 receives the input of the direction indexes n from the direction detector 52, and receives 

the input of digital luminance signal y d n from A/D converter 50. And from the inside of two or more 

two-dimensional low pass filter floor line n (n is filter numbers (direction indexes)) which is memorized 

by the filter memory 61 and which has different directivity, It is made as~[ input / into two- 
dimensional low pass filter floor line,, which chose two-dimensional low pass filter floor line 

n n 

corresponding to the inputted direction indexes n, and chose digital luminance signal y d ]. 
[0077]The filter memory 61 has memorized two or more two-dimensional low pass filter floor line 

n 

which has different directivity, as mentioned above. D rawin g 1 2 is a figure showing the example of 
composition of two-dimensional low pass filter floor line n which the filter memory 61 has memorized. 

in a figure, although only four filters are shown, it comes out that more filters can be made to 
memorize from the first When the direction indexes n inputted into the filter selector 60 are 0 
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thru/or 3 like the case where it mentions above also in this example, Digital luminance data y d is 

in 

inputted into floor line Q thru/or floor line 3 shown in drawing 1 2 (a) thru/or (d), respectively, and the 

filter output is made as [ output / as smoothing luminance data y d Qut mentioned above ]. 
[0078]That is, it will smooth along the edge direction obtained by the direction detector 52. 
[0079]Next, operation of this example is explained. Analog luminance signal y a jn is changed into digital 

luminance data y u jn , and is inputted into the filter memory 51 and the delay device 53 by A/D 

converter 50. Digital luminance data y d jn inputted into the filter memory 51, It is filtered by two or 

more secondary two-dimensional differentiation filter FH n which is memorized by the filter memory 51 

and which has directivity different, respectively, and the output value is outputted to the direction 
detector 52. 

[0080]The direction detector 52 calculates the absolute value of two or more inputted filter outputs, 
detects the maximum of them, and inputs into the adaptive smoothing machine 54 filter-numbers 
(direction indexes) n of a secondary two-dimensional differentiation filter which gives this maximum. 

On the other hand, after a specified time lag is carried out, digital luminance data y d n inputted into 

the delay device 53 is inputted into the adaptive smoothing machine 54 in order to take the 
synchronization with the direction indexes n. 

[0081 ]Digital luminance data y d jn and the direction indexes n which were inputted into the adaptive 

smoothing machine 54 are inputted into the filter selector 60 in the adaptive smoothing machine 54. 
The filter selector 60 chooses the filter corresponding to the direction indexes n among two- 
dimensional low pass filter floor line n memorized by the filter memory 61, and inputs digital luminance 

data y d - . 

J in 

[0082]For example, when the secondary two-dimensional differentiation filter which the direction 
detector 52 detected and which gives the maximum absolute value of the filter output of a secondary 
two-dimensional differentiation filter is FH 1 ( drawin g 10 (b)), the direction indexes 1 are inputted into 

the filter selector 60 from the direction detector 52. The filter selector 60 chooses two-dimensional 
low pass filter floor line 1 (drawing 12 (b)), and inputs digital luminance data y d jn there. 

[0083]Digital luminance data y d jn inputted into the filter memory 61 is smoothed by two-dimensional 
low pass filter floor line n with the selected filter selector 60, and is inputted into DA converter 55 as 

smoothing signal y Qur This smoothing signal y° out is changed and outputted to analog luminance 

signal y a out by DA converter 55. 

[0084]Therefore, the picture inputted into this noise rejection circuit can remove a noise, without 
performing data smoothing which met in the direction of a luminance change, and the direction (edge 
direction) which goes direct, and attenuating a signal component (ingredient which is not a noise 
component). 

[0085]Drawing 13 is a figure showing the composition of other examples of the noise rejection circuit 
of this invention. The noise rejection circuit of this example has the almost same composition as the 
noise rejection circuit shown in drawing 9. 

About the sa m e fo rm ation part a s drawing 9, the same numerals are attached and explanation is 
omitted suitably. 

Analog luminance signal y a in is changed into digital luminance data y d jn , and is inputted into the filter 
memory 51 and the delay device 53 by A/D converter 50. 

[0086]Digital luminance data y d jn inputted into the filter memory 51 is filtered by secondary two- 
dimensional differentiation filter FH n (drawing .10) memorized by the filter memory 51, and the filter 
output is inputted into the direction detector 52A. The direction detector 52A calculates the absolute 
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value of two or more inputted filter outputs, inputs into the adaptive smoothing machine 54A filter- 
numbers (direction indexes) n of secondary two-dimensional differentiation filter FH n which gives the 

maximum of them, and inputs the filter output value v into the phase detector 70. 
[0087]It is judged whether the phase detectors 70 are whether the inputted filter output value v is a 
positive value and a negative value. And when this filter output value v is a positive value, the 
differentiation sign s= 1 is inputted into the adaptive smoothing machine 54A, and when v is a 
negative value, the differentiation sign s= 0 is inputted into the adaptive smoothing machine 54A. 
[0088]Drawin g 14 is a figure showing the numerals of a filter output value [ / near the predetermined 
edge ]. On the both sides, the numerals of a filter output value differ bordering on edge. That is, the 
phase detector 70 detects the relative position information (topology) over the edge of the inputted 
filter output value, and inputs the differentiation sign s (1 or 0) into the adaptive smoothing machine 
54A. 

[0089]In order to synchronize digital luminance data y d jn with the direction indexes n and the 

differentiation sign s, the specified time lag of the delay device 53 is carried out, and it inputs it into 
the adaptive smoothing machine 54A. Drawing 15 is a figure showing the example of composition of 
the adaptive smoothing machine 54A. 

[0090]Although the adaptive smoothing machine 54A performs data smoothing in the direction of a 
luminance change, and the different direction to digital luminance data y d jn like the case of the 

example shown in drawing 9 with the direction indexes n inputted from the direction detector 52A, 
Furthermore, the range of the smoothing is changed with the differentiation sign s near the edge. 
Unlike the composition of the adaptive smoothing machine 54 shown in drawing 9, the composition of 
the adaptive smoothing machine 54A is constituted by the coefficient memory 80, the coefficient 
rectifier 81, the delay device 82, and the coefficient variable filter 83. Input the direction indexes n 
into the coefficient memory 80, the differentiation sign s is inputted into the coefficient rectifier 81, 

and digital luminance data y d jn is inputted into the delay device 82, respectively. 

[0091]Filter factor a k (k=-2, -1,0, 1,2) of low pass filter floor line n which has different directivity of 

plurality as shown in d raw ing 12 in the coefficient memory 80 is memorized. 

If the direction indexes n are inputted, filter factor a k of low pass filter floor line n corresponding to it 
will be detected, and it will be inputted into the coefficient rectifier 81. 



[0092]The coefficient rectifier 81 corrects as follows filter factor a k inputted from the coefficient 

memory 80 based on the differentiation sign s. The filter factor of two-dimensional low pass filter 
floor line n inputted from the coefficient memory 80 is made into a_ 2 , a_ v a Q , a,, and a 2 . a Q is a filter 

factor corresponding to the present noticed picture element. The differentiation sign of the pixel 
corresponding to each filter factor is made into s_ 2 , s_ lt s Q , s )t and s 2 . At this time, new filter factor 

a' k (k=~2, -1, 0, 1, 2) is computed using following (5), (6), and (7) types. 

[0093] 
[Equation 3] 



a'k = [Jlf(s 0j Si)] xa k 

i=0 



...(5) 



[0094] 
[Equation 4] 



f 



{ 



0 

1 



a 



a=0 



•(6) 



[0095] 
[Equation 5] 
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k 

JI a\ = a 0 Xai X Xak —(7) 

[0096]Filter factor a k corrected by (5), (6), and (7) types, Zero is substituted for new filter factor 
anew when it is differentiation sign which filter factor a k of basis is substituted for and is different 
filter factor a' k when it is the same differentiation sign as the differentiation sign in filter factor a Q 
(central pixel). 

[0097]The filter factor corrected by above-mentioned (5), (6), and (7) types, When not becoming 
symmetrical to a' Q , correction which sets to 0 compulsorily the filter factor of the direction which is 

not 0 is made in the coefficient rectifier 81 so that the phase of a middle pixel may not shift (when 
only either of the a'j and a* is 0). When total of a'_ 2 , a'_ v a' Qt and a' v a' 2 is not set to 1, it 

normalizes that total of a filter factor should be made 1 by (8) and (9) types 
[0098] 

a' k =a' R /M ... (8) 

[0099] 

[Equation 6] 
N 

M= 2 a'k -(9) 

[0100]Total of (8), a'_ 2 obtained by (9) types, a" H . a' Q , and a\, a* 2 is set to 1. 

[0101]For example, the differentiation sign near [ on a picture ] the position (i, j) assumes that it is 
distributed as shown in drawing 16. When this differentiation sign is inputted into the coefficient 
rectifier 81 and 1 is inputted into the coefficient memory 80 as the direction indexes n of this position 
(i, j), the coefficient memory 80, floor line 1 of drawin g 1 2 (b) is chosen from two-dimensional low pass 

filter floor line n shown in drawing 12, and the filter factor a k (k=-2, -1, 0, 1, 2) is inputted into the 
coefficient rectifier 81. 

[0102]According to (5) types thru/or (9) types, the coefficient rectifier 81 corrects filter factor a, 

k 

and computes new filter factor a' k . Dr aw ing 17 is a figure which illustrates correction of filter factor 
a k of two-dimensional low pass filter floor line n made with the coefficient rectifier 81. Drawin g 17 (a) 
is filter factor a R before correction. Each filter factor is corrected by (5) types thru/or (7) types 
mentioned above, and it becomes coefficient a' k shown in drawing 17 (b) by them. 
[0103]For example, a'_ 2 shown in dra wing 1 7 (b) is computed as follows. 

[0104] 

[Equation 7] 
-2 

a'- 2 =[JIf(s 0 ,Si)] Xa-2 

= 1X1X1 X0.2 
= 0.2 

[0105]Similarly, a' H thru/or a } are set to 0.2, and a' 2 is set to zero. However, as shown in drawing. 1 7 
(b), a'_ 2 and a'awhich is not 0 since 2 is different value' _ 2 are set to zero. Since total of the 
corrected filter factor is not 1, it normalizes using (8) and (9) types. In this case, each filter factor a' 

K 

is calculated as follows. 

[0106] 

[Equation 8] 
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a'k = 



a'k 



2 

i=-2 



a'k 

0.6 

[0107]Filter factor a' k which normalized is shown in drawin g 1 7 (c). This filter factor is inputted into 
the coefficient variable filter 83. 

[0108]On the other hand, after a specified time lag is carried out digital luminance data y d jn inputted 

into the delay device 82 is inputted into the coefficient variable filter 83 in order to take filter factor 
a' k and a synchronization. 

[0109]Using two-dimensional low pass filter floor line n by corrected filter factor a' k , the coefficient 

variable filter 83 smooths digital luminance data y d in , and inputs smoothing luminance data y d Qut into 

DA converter 55. Therefore, data smoothing has been performed only in the field with topology similar 
along an edge direction. 

[01 10] Drawin g 18 is a figure showing the composition of other examples of the noise rejection circuit 
of this invention. The noise rejection circuit of this example has the almost same composition as the 
noise rejection circuit shown in drawing 13. 

About the same formation part, the same numerals are attached and explanation is omitted suitably. 
Analog luminance signal y a jn is changed into digital luminance data y d jn , and is inputted into the filter 
memory 51 and the delay device 53 by A/D converter 50. 

[01 1 1]Digital luminance data y d jn inputted into the filter memory 51 is filtered by secondary two- 
dimensional differentiation filter FH n (dr awi ng 10) memorized by the filter memory 51, and the filter 

output is inputted into the direction detector 52B. The direction detector 52B calculates the absolute 
value of two or more inputted filter outputs, outputs filter-numbers (direction indexes) n of secondary 
two-dimensional differentiation filter FH n which gives the maximum of them to the adaptive 

smoothing machine 54B, and inputs the filter output value v into the phase detector 70. 
[0112]The direction detector 52B inputs maximum (it is hereafter described as differential value) abs 
(v) of the absolute value of the calculated filter output into the adaptive smoothing machine 54B. 
[01 13]It is judged whether the phase detectors 70 are whether the inputted filter output value v is a 
positive value and a negative value. And when this filter output value v is a positive value, the 
differentiation sign s= 1 is inputted into the adaptive smoothing machine 54B, and when v is a 
negative value, the differentiation sign s= 0 is inputted into the adaptive smoothing machine 54B. 
[0114]The adaptive smoothing machine 54B has the composition of having added the weighting- 
factor calculation machine 90 and the adding machine 91 with dignity to the composition of the 
adaptive smoothing machine 54A shown in drawing 15, as shown in drawing 19. Differential value abs 
(v) outputted from the direction detector 52B is inputted into the weighting-factor calculation 

machine 90. The delay device 82 inputs inputted digital luminance data y d jn into the coefficient 

variable filter 83 and the adding machine 91 with dignity. 

[0115]The weighting-factor calculation machine 90 computes weighting-factor p using (10) types 
shown below. 
[0116] 
[Equation 9] 
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abs(v) < vi 



abs(v)— V) 
= 1 — abs(v) < V2 



P 

1 V2-V1 



—(10) 



•*■ abs(v) ^ V2 



[01 17]Here, v 1 and v 2 are positive constants which fill v^v 2 for normalization, as mentioned above. 

[0118]The weighting-factor calculation machine 90 inputs this weighting-factor p into the adding 
machine 91 with dignity. Although the coefficient variable filter 83 performs the same processing as 
the case in drawing 1 5, in this example, the smoothing luminance data outputted from the coefficient 
variable filter 83 is made into y aye , and this y gye is inputted into the adding machine 91 with dignity. 

[01 19] Weighting-factor p which the weighting-factor calculation machine 90 computed is used for the 
adding machine 91 with dignity, y d out which is an arithmetic weighted mean of digital luminance data 
d 

y jn and smoothing luminance data y gve which were inputted is computed by (11) types shown below, 

and is outputted to DA converter 55. 
[01 20] 

y d ourP-y a ve + ( 1 -p)-y d in ...an 

[0121]Therefore, strong smoothing is given at the big place of differential value abs(v), and noises, 
such as dot disturbance generated especially in an edge part, can be removed selectively. 
[0122]This invention is not limited to these examples, for example, can be used for detection of the 
noise in a color-difference signal, removal, etc. 
[0123] 

[Effect of the Invention]As mentioned above, in the invention of claim 1, the noise coefficient 
calculating means computed the noise coefficient based on the value which shows the direction and 
size of a luminance change of an inputted image which the inclination detection means detected. [ of 
a picture signal ] 

Therefore, only a noise component is correctly detectable. 

[0124]In the noise rejection circuit according to claim 7, Since an adding machine with dignity carries 
out load of the dignity to the smoothing signal smoothed with the smoothing machine, or the picture 
signal which is not smoothed and added it to it based on the noise coefficient which the noise 
detection circuit detected, only a noise component is correctly removable 

[0125]The noise coefficient which the noise detection circuit detected in the edge enhancement 
means according to claim 8 in the integrator, Since the emphasizing signal which the emphasizing 
signal generation machine generated corresponding to the picture signal is integrated and the adding 
machine added the integrated value and input signal, edge enhancement of a picture signal can be 
performed correctly. 

[0126]In the noise rejection circuit according to claim 9, since the smoothing means was made to 
perform data smoothing in the direction of the luminance change of the picture signal in each position 
of the inputted image which the direction detecting means detected, and the direction which 
intersects perpendicularly, only a noise component is correctly removable. 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 

[Brief Description of the Drawings] 

[Drawing 1]It is a figure showing the composition of one example of the noise detection circuit of this 
invention. 

[Dravying_2]It is a figure showing the example of composition of the primary two-dimensional 
differentiation filter memorized by the filter memory 1 1 of drawing 1 . 

[Drawing 3]It is a figure showing the composition inside the noise coefficient calculation machine 13 
of drawing 1. 

[Drawing 4]It is a figure showing the composition of the two-dimensional low pass filter memorized by 
the coefficient memory 20 of drawing 3. 

[Drawing 5]It is a figure showing the distribution state of the direction indexes n near the position (i, j) 
on a picture. 

[Drawingj6]It is a figure explaining correction of the filter factor of two-dimensional low pass filter 
floor line-! shown in draw ing 4 (b). 

[Drawing 7]It is a figure showing the composition of one example of the noise rejection circuit of this 
invention. 

[Drawing Jfllt is a figure showing the composition of one example of the edge enhancement circuit of 
this invention. 

[Drawing 9]It is a figure showing the composition of other examples of the noise rejection circuit of 
this invention. 

[Drawing 1 0]It is a figure showing the example of composition of the secondary two-dimensional 
differentiation filter memorized by the filter memory 51 shown in drawing 9. 

[DiwyinfiJJ.lIt is a figure showing the composition inside the adaptive smoothing machine 54 shown in 
drawing 9. 

[Diawing.12]It is a figure showing the example of composition of the two-dimensional low pass filter 
memorized by the filter memory 61 shown in d rawi ng 11. 

[DrawLng_i3]It is a figure showing the composition of other examples of the noise rejection circuit of 
this invention. 

[Drawing J4]It is a figure showing the state of a differentiation sign [ / near the edge ]. 
[QrayyingJ5]It is a figure showing the composition inside the adaptive smoothing machine 54A shown 
" n drawing 13. 

[Drawing 1 6]It is a figure showing the distribution state of the differentiation sign near the position (i, 
j) on a screen. 

[Drawing 1 7]It is a figure explaining correction by the coefficient rectifier 81 shown in drawing 15 of 
the filter factor of two-dimensional low pass filter floor line-, shown in drawing 12 (b). 

[DrajwingJ__8]It is a figure showing the composition of other examples of the noise rejection circuit of 
this invention. 

[Drawing J9] It is a figure explaining the composition inside the adaptive smoothing machine 54B 
shown in dr awi ng 18. 

[^wing_20]It is a figure explaining the emphasizing signal outputted corresponding to the secondary 
differential value of an input signal. 
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[Description of Notations] 

10 A/D converter 

1 1 Filter memory 

12 Inclination detector 

13 Noise coefficient calculation machine 

20 Coefficient memory 

21 Coefficient rectifier 

22 Delay device 

23 Coefficient variable filter 

24 Normalization machine 

30 A/D converter 

31 Noise detection circuit 

32 Smoothing machine 

33 An adding machine with dignity 

34 DA converter 

40 A/D converter 

41 Noise detection circuit 

42 Compulsive signal generation machine 

43 Integrator 

44 Adding machine 

45 DA converter 

50 A/D converter 

51 Filter memory 

52, 52A, and 52B Direction detector 
53 Delay device 

54, 54A, and 54B Adaptive smoothing machine 
55 DA converter 

60 Filter selector 

61 Filter memory 
70 Phase detector 

80 Coefficient memory 

81 Coefficient rectifier 

82 Delay device 

83 Coefficient variable filter 

90 Weighting-factor calculation machine 

91 An adding machine with dignity 



[Translation done.] 
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DRAWINGS 



[ Drawin g 1] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CORRECTION OR AMENDMENT 



[Kind of official gazette]Printing of amendment by regulation of 2 of Article 1 7 of Patent Law 
[Section classification] The 3rd classification of the part VII gate 
[Publication date]April 20 (2001.4.20), Heisei 13 

[Publication No.]JP,8-163408,A 

[Date of Publication]June 21, Heisei 8 (1996.6.21) 

[Annual volume number] Publication of patent applications 8-1635 

[Application number]Japanese Patent Application No. 6-298731 

[The 7th edition of International Patent Classification] 

H04N 5/21 

1/405 

5/208 
[FI] 

H04N 5/21 B 
5/208 
1/40 C 

[Written amendment] 

[Filing date]March 2, Heisei 12 (2000.3.2) 

[Amendment 1] 

[Document to be Amended]Specification 
[Item(s) to be Amended]Claim 
[Method of Amendment]Change 
[Proposed Amendment] 
[Claim(s)] 

[Claim 1]An inclination detection means to detect a value which shows^the direction of a value which 
shows a size of a luminance change of a picture signal of said inputted image, and said luminance 
change in each position of an inputted image, 

A noise coefficient calculating means which computes a noise coefficient which shows a possibility 
that a luminance change of a picture signal of said inputted image originates in a noise, based on a 
value which shows the direction of a value which shows a size of a luminance change of a picture 
signal of said inputted image, and a luminance change detected by said inclination detection means 
A noise detection circuit characterized by preparation ******. 
[Claim 2]Said inclination detection means, 

Several primary two-dimensional differentiation filters which differ in directivity, 
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It has an inclination detector which was filtered with said two or more primary two-dimensional 
differentiation filters and which detects the maximum of an absolute value of a filter output value of a 
picture signal of said inputted image. 

The noise detection circuit according to claim 1 characterized by things. 

[Claim 3]Said primary two-dimensional differentiation filter shows selectivity in the direction from 
which luminosity of a picture signal of said inputted image changes. 
The noise detection circuit according to claim 2 characterized by things. 

[Claim 4]A memory which memorizes a filter factor of two or more two-dimensional low pass filters 
which have a low pass characteristic in said noise coefficient calculating means, a direction which 
shows the selectivity of said primary two-dimensional differentiation filter, and the direction which 
intersects perpendicularly, 

A coefficient rectifier which corrects a filter factor of said two-dimensional low pass filter based on a 
value which shows the direction of a luminance change of a picture signal of said inputted image 
detected by said inclination detection means, 

A delay device which is delayed and outputs a value which shows a size of a luminance change of 
said inputted image detected by said inclination detection means, 

A coefficient variable filter which filters a value which shows a size of a luminance change of said 
inputted image by a two-dimensional low pass filter constituted by filter factor corrected by said 
coefficient rectifier, 

A normalization machine which normalizes a value which shows a size of a luminance change of said 
inputted image filtered with said coefficient variable filter, and computes said noise coefficient 

The noise detection circuit according to claim 2 or 3 characterized by things. 
[Claim 5] The noise detection circuit according to any one of claims 1 to 4 , 

An emphasizing signal creating means which generates and outputs an emphasizing signal from a 
secondary differential value of a picture signal of said inputted image, 

A value computed from a noise coefficient detected by said noise detection circuit, and an integration 
means which integrates said emphasizing signal, 

An adding means adding an output of said integration means, and a picture signal of said inputted 
image 

An edge enhancement circuit characterized by preparation ******. 

[Claim 6] A direction detecting means which detects a value which shows the direction of a luminance 

change of a picture signal of said inputted image in each position of an inputted image, 

A smoothing means which performs data smoothing in the direction of a luminance change which said 

direction detecting means detected, and the direction which intersects perpendicularly 

A noise rejection circuit characterized by preparation ******. 

[ Claim 7] Said direction detecting means, 

Several secondary two-dimensional differentiation filters which differ in directivity, 
A direction detector which detects the maximum of an absolute value of a filter output value of said 
picture signal filtered with said two or more secondary two-dimensional differentiation filters, and 
detects a value which shows the direction of a luminance change of a picture signal of said inputted 
image corresponding to a detection result 

fc 1^ ^ lj . Ij - 1 *^Lp 

^w 1 * *T* 

The noise rejection circuit according to claim 6 characterized by things^ 

[ Claim 8 ]Said secondary two-dimensional differentiation filter shows selectivity in the direction from 
which luminosity of a picture signal of said inputted image changes. 
The noise rejection circuit according to claim 7 characterized by things. 

[ Claim 9 ]Said direction detecting means outputs further the maximum filter output value whose 
absolute value is the maximum, 

A phase detector with which said maximum filter output value detects whether it is a positive value 
or it is a negative value, and outputs a detection result to said smoothing means 
It prepares for a pan. 

The noise rejection circuit according to claim 7 or 8 characterized by things. 
[ Claim 10 ]Said smoothing means, 
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A memory which memorizes a filter factor of two or more two-dimensional low pass filters which have 
a low pass characteristic in a direction which shows the selectivity of said two-dimensional 
differentiation filter, and the direction which intersects perpendicularly, 
A coefficient rectifier which corrects a filter factor of said two-dimensional low pass filter 
corresponding to a detection result of said phase detector, 

A delay device which is delayed and outputs a picture signal of said inputted image, 

A coefficient variable filter which filters a picture signal of said inputted image by a two-dimensional 

low pass filter constituted by filter factor corrected by said coefficient rectifier 

»lj . t j - t -* ~- 1 ^ -- 1-- -^1 - — T - fclj 

The noise rejection circuit according to claim 9 characterized by things. 

[Claim 1 1] Said direction detecting means outputs further an absolute value of said maximum filter 

output value, 

Said smoothing means, 

A weighting-factor calculation machine which computes a weighting factor based on an absolute 
value of said maximum filter output value, 

An adding machine with dignity which adds a value based on a weighting factor which said weighting- 
factor calculation machine computed to a signal filtered with said coefficient variable filter, and a 
picture signal of said inputted image, and outputs the sum to them 
A noise rejection circuit given in 10 which it has further. 
[The amendment 2] 

[Document to be Amended]Specification 
[Item(s) to be Amended]0016 
[Method of AmendmentjDeletion 
[Amendment 3] 

[Document to be AmendedjSpecification 
[Item(s) to be Amended]Q017 
[Method of Amendment]Deletion 
[Amendment 4] 

[Document to be Amended]Specification 
[Item(s) to be Amended]0018 
[Method of AmendmentjDeletion 
[Amendment 5] 

[Document to be AmendedjSpecification 
[Item(s) to be Amended]0019 
[Method of AmendmentjChange 
[Proposed Amendment] 

[0019jThe edge enhancement circuit accordin g to claim 5 A noise detection circuit (for example, 
noise detection circuit 41 of drawing 8), The emphasizing signal creating means (for example, 
emphasizing signal generation machine 42 of drawing 8) which generates and outputs an emphasizing 
signal from the secondary differential value of the picture signal of an inputted image, The noise 
coefficient detected by this noise detection circuit and the integration means (for example, integrator 
43 of drawing 8) which integrates an emphasizing signal, It has an output (for example, amendment 
emphasizing signal dy' of drawing 8) of this integration means, and an adding means (for example, 
adding machine 44 of drawing 8) adding the picture signal of an inputtedJmage. 
[Amendment 6j 

[Document to be AmendedjSpecification 
[Item(s) to be Amendedj0020 
[Method of AmendmentjChange 
[Proposed Amendment] 

[0020]The direction direction detecting means (for example, the filter memory 51 and the direction 
detector 52 of drawing 9) from which the noise rejection circuit accordin g to claim 6 detects the 
value (for example, direction indexes n of drawing 9) which shows the direction of the luminance 
change of the picture signal of an inputted image in each position of an inputted image, It has a 
smoothing means (for example, adaptive smoothing machine 54 of drawing 9) which performs data 
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smoothing in the direction of the luminance change which this direction detecting means detected, 
and the direction which intersects perpendicularly. 
[Amendment 7] 

[Document to be Amended]Specification 
[Item(s) to be Amended]0023 
[Method of Amendment]Deletion 
[Amendment 8] 

[Document to be Amended]Specification 
[Item(s) to be Amended]0028 
[Method of Amendment]Deletion 
[Amendment 9] 

[Document to be Amended]Specification 
[Item(s) to be Amended]0029 
[Method of Amendment]Change 
[Proposed Amendment] 

[0029]In the edge enhancement circuit according to claim 5 , the value computed from the noise 
coefficient which the noise detection circuit 41 detected, and the emphasizing signal which the 
emphasizing signal generation machine 42 generated corresponding to the picture signal are 
integrated in the integrator 43. The adding machine 44 adds amendment emphasizing signal dy' and 
the input signal which are inputted from the integrator 43. Therefore, edge enhancement of a picture 
signal can be performed correctly. 
[Amendment 10] 

[Document to be Amended]Specification 
[Item(s) to be Amended]0030 
[Method of Amendment]Change 
[Proposed Amendment] 

[0030]In the noise rejection circuit according to claim 6 , the secondary two-dimensional 
differentiation filter FHn and the direction detector 52 which are memorized by the filter memory 51 
detect the direction of a luminance change, and the adaptive smoothing machine 54 smooths to an 
input signal in the direction which intersects perpendicularly towards this luminance change. 
Therefore, only a noise component is correctly removable. 
[Amendment 1 1] 

[Document to be Amended]Specification 
[Item(s) to be Amended]0124 
[Method of Amendment]Deletion 
[Amendment 12] 

[Document to be Amended]Specification 
[Item(s) to be Amended]0125 
[Method of Amendment]Change 
[Proposed Amendment] 

[0125]The noise coefficient which the noise detection circuit detected in the edge enhancement 
means according to claim 5 in the integrator, Since the emphasizing signal which the emphasizing 
signal generation machine generated corresponding to the picture signal is integrated and the adding 
machine added the integrated value and input signal, edge enhancement-of a picture signal can be 
performed correctly. 
[Amendment 13] 

[Document to be Amended]Specification 
[Item(s) to be Amended]0126 
[Method of Amendment]Change 
[Proposed Amendment] 

[01 26]In the noise rejection circuit accordin g to claim 6 , since the smoothing means was made to 
perform data smoothing in the direction of the luminance change of the picture signal in each position 
of the inputted image which the direction detecting means detected, and the direction which 
intersects perpendicularly, only a noise component is correctly removable. 
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[Translation done.] 
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